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REGARDING PRODUCTION OF THIS AED 512/767 
GRAPHICS/IMAGING TERMINAL USERS MANUAL 


Chapters 1 through 4 have been phototypeset for appearance and 
readability. Chapter 5, the Terminal Command Protocol, has not been 
produced in this way because it 1s expected that continuing improve- 
ments in firmware will force its frequent revision. 


Please direct your comments and suggestions regarding this manual to 
AED Technical Publications Department. 


The responsibility for technical accuracy of this manual, assured by 
their final review, is borne by the AED Engineering Department. 


TRADEMARK/COPYRIGHT NOTICE 


This manual has been prepared by Advanced Electronics Design, Inc. 
for use by its licensees, customers, representatives and employees. AED 
reserves the right to make changes to this manual, or to the products 
described, at any time and without prior notice. No reproduction of this 
manual shall be done, in whole or in part, by any method, without prior 
written approval of AED. | 


While considerable care has been exercised, AED does not assume 
responsibility for errors in this manual and shall not be responsible for 
damages, direct or consequential, arising from its use. 


Copyright Pending 
ADVANCED ELECTRONICS DESIGN, INC. 
All rights reserved 
Printed in the United States of America 


SUPEROAM is aregistered trademark of Advanced Electronics Design, 
Inc. | 


TEKTRONIX and PLOT 10 are registered trademarks of Tektronix, 


Inc. 


DEC, PDP, LSI-11, UNIBUS and Q-BUS are registered trademarks 
of Digital Equipment Corporation. | 
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CONGRATULATIONS ON YOUR PURCHASE OF 
AN AED COLOR GRAPHICS TERMINAL! 


Upon receipt of the information requested below, you automatically 
become a member of our GRAPHICS USERS’ GROUP which was 
formed at ACM SIGGRAPH in 1981. 


Please forward this sheet to: 


AED USERS’ GROUP 
c/o AED, Inc. 
440 Potrero Avenue 
Sunnyvale, CA 94086 USA 


The information will be compiled into our data base and you will receive 
the latest newsletter and any additional mailings from the Group. 


Ifthereis more than one user for this terminal, or additional users at your 
facility, please have them supply this information also and forward it 
to AED. 


Again, Congratulations, and Welcome to the group. 


Type of terminal: AED 512 AED 767 AEDS 11 


NAME; _.-s—sssCFssS—(C—sCsCSCS<S7 77 tC<*D AAT EE: 

TITLE: 

COMPANY: 

ADDRESS: 

MAIL STOP/P.O.BOX: 

CITY, STATE, ZIP: 

TELEPHONE:(  )_—C—CORXT. 
TELEX/TWKX: _ 
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ADVANCED ELECTRONICS DESIGN, INC. 


440 Potrero Avenue (408) 733-3555 
Sunnyvale, CA 94086 : Telex 357498 


INSPECTION AND INSTALLATION REPORT 


Please help us to help you by providing this feedback on the condition of 
our equipment at arrival and its performance during initial operation. 
Mark the boxes as applicable and use the comments section to tell us of 
anything unusual that is necessary to bring the equipment on-line. 
Thank you! 


Quality Assurance Department 
YES NO 


1. Any visible damage to shipping carton? ee 
2. Any damage to unit visible after unpacking? ees 
3. Were necessary manuals, documents included? io, 2s 
4. Were all cables, accessories delivered or explained?  ___ 
5. Were printed circuit boards in properly? 22a ee 
6. Would unit power up initially? If not, explain below. __—.—s- ____ 


7. Would unit go on line and operate properly? If “NO” _——- ___ 
please indicate below what adjustments were made. 


COMMENTS: (Use extra sheets, if necessary) 


Serial Number: __ ss —(s—CSsCSCSSST [Location 
Product/Model No.; ____————~—SW Customer: 


Form Submitted By: ___ ——C—sC—CSC DD ttn’: 


(Name) ; 
PLEASE FOLD AND MAIL TO THE ADDRESS ON REVERSE 


2/83 Vv 


AFFIX 
POSTAGE 


TO: 
ADVANCED ELECTRONICS DESIGN, INC. 


440 POTRERO AVENUE 
SUNNYVALE, CA 94086 


vl 


2/83 


1. INTRODUCTION/OVERVIEW 
1.1 APPLICATIONS AND FEATURES (1-2) 


1.2 SYSTEMS ARCHITECTURE (1-3) 


1.2.1 Communications (1-3) 
1.2.2 Video Storage (1-5) 
1.2.3 Zooming The Display (1-7) 
| 1.2.4 Panning the Display (1-7) 
1.2.5 Monochrome (Black and White) Output (1-8) 
1.2.6 Joystick Input (1-8) 
1.2.7 Tracing The Signal Flow (1-8) 
1.2.8 Superoam (1-10) 


1.38 ANTI-ALIASED VECTORS (1-12) 


14 BLUELINEGRID (1-12) 


1 INTRODUCTION/OVERVIEW 


applies only to the AED 512, it will be stated so exp wise, whatever is 
written applies to both the AED 512 and the AED 767. In this chapter, the system 
architecture is discussed from a logical or signal flow point of view. An overview of 
zoom, pan, and other special system features is provided. 


Chapter 2 discusses the specifications on performance of the terminal, its interface 
with a host, and the monitor. 


Chapter 3 contains detailed directions for unpacking, for physically inspecting, and 
for installing a new terminal and monitor. The chapter ends by giving some simple 
tests designed to help verify that everything is working as intended. 


Chapter 4 describes the keys and indicator lights which are needed for interactive 
graphics and for programming the terminal in the local mode. This chapter also 
contains a table of ASCII character codes. 


Chapter 5 treats in detail each of the Terminal Command Protocol (TCP) commands; 


there are approximately 100 of them. Many of the commands are illustrated by 
examples. 
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1.1 APPLICATIONS AND FEATURES 


The AED Color Graphics/Imaging Terminal is a powerful tool for displaying 
data in a variety of applications. This chapter will provide an introduction to, and 
overview of, the terminal features, system architecture and theory of operation. 

One large class of applications uses the terminal as a computer peripheral for display 
and modification of images. High speed development of complex multi-colored images 
is made possible by transfer of data from a host computer through the direct video 
memory access (DVMA) port in the terminal. 

Another large class of applications uses the AED 512 or AED 767 as a telecommuni- 
cations terminal connected to a remote host through an RS232-C interface. Keyboard 
and joystick inputs are integral to the terminal, and a graphics tablet is readily 
interfaced and commonly used. 

Outstanding features of the AED 512/767 are summarized below: 

> Wide variety of colors and intensities available 

> Horizontal and vertical scrolling 

> Independent, wide range zoom on horizontal and vertical axes 


> Unrestricted polygon (closed curve) fill 


> Superoam® (panning over images significantly larger than full screen size), 
firmware and software selectable. (512 only). 


> Single pixel addressability via host computer, keyboard, joystick, or tablet. 


pb Three selectable cursor shapes; blink colors selectable among any eight sets of 
two colors - blink rate also selectable 


> Serial and parallel data transfers, direct memory access, and run-length encoding 
for programming efficiency. 


> Hardware self-test 
> Documented and warranted software 


> Low cost, high performance 
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The desk-top. AED Color Graphics/Imaging Terminal is comprised of two 
mechanical packages: the terminal and integral keyboard (base unit); and the monitor 
(upper unit). They are interconnected by cables carrying red, green, or blue video 
signals. The rack mountable terminal configuration has a separate, detachable 
keyboard. 


The terminal operates in a Local Mode or in a Remote Mode. In the Local Mode, 
alphanumeric and graphic operations can be entered through the keyboard and the 
joystick. Depressing the key titled LOCAL, just after powering up or resetting the 
terminal, prepares the AED 512/767 to receive keyboard inputs. An underline alpha- 
numeric cursor appears at the upper left-hand corner of the screen; its color is red on a 
black background. The characters, as typed, will appear on the screen in upper case 
(AED 512 default condition), each in a 7 x 12 dot matrix. 


In the Lower Case Mode the operator may enter lower case characters and makes 
the keyboard operate like a familiar office typewriter. For example, a capital letter is 
obtained by depressing SHIFT and then striking the letter key. The default state _ the 
AED 512 is UPPER CASE and ¢t . 


If the operator depressed the ESC (Escape) key, the terminal lights the INTER- 
PRETER indicator and enters the Interpreter Mode. In this mode, ASCII characters 
from the keyboard are interpreted as command function codes and arguments, 
performing functions on the screen consistent with the Terminal Command Protocol 
(single character alphas, binary numerics). The user may also change the encoding 
scheme to a “three character mnemonic” mode of operation. This is less efficient 
because of the greater number of key-strokes, but the commands are easier to remember. 
Several forms of arguments are selectable such as binary, decimal and hexadecimal. 


The terminal may be connected to an external Host computer, either by a serial line or 
through the parallel DMA channel. Operating over a serial line, the terminal may be 
connected to a local computer or, via a modem, to a remote time-sharing computer. 
Communication rates range from 300 to 19,200 baud and higher. Other external 
equipment such as a digitizer tablet may be connected to the terminal through the 
Auxiliary RS232-C port. 


1.2 SYSTEM ARCHITECTURE 


1.2.1 Communications 


Referring to the system architecture drawing (Figure 1.1 ), the Host and Auxiliary 
RS232-C serial ports are shown on the right hand portion of the drawing. Number | is 
the Host port; number 2 is the Auxiliary port. Note port number 1 has both a 20 
milliamp current loop and an EJA (RS232-C) configuration; the auxiliary port has only 
an EIA configuration. The baud rates for both ports are independently settable a) from 
the Communication DIP switches on the rear of the terminal, b) from the keyboard in 
the Interpreter Mode, and c) from the host CPU under program control. 
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System Architecture 


Exploded illustration shows the logic, 
display, and interface components of the 
AED512/767. Optional DMA interfaces for 
higher throughput are available from AED 
for a variety of popular mini/micro com- 
puters. All video outputs drive external 
monitors and video tape equipment, and 
the system’s modular design permits the 
buyer to order the AED512/767 with or 
without the video monitor. 
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Figure 1.1 
System Architecture 


A second way for a computer to communicate with the AED 512/767 is through the 
parallel port shown in the lower left-hand portion of the system architecture drawing. 
This port transfers either 8 bit bytes or 16 bit words in parallel at a high rate. Imaging 
applications normally require parallel transfers because the screen is filled with pixels, 
each addressed from memory. This contrasts with graphics applications where pro- 
grammed vectors and simplified conics are generated within the terminal and drawn 
on the video terminal screen. The parallel port requires a flat ribbon cable connected 
from the back of the terminal to the host adaptor card. AED has available parallel 
interface adaptor cards (also called Direct Memory Access-DMA-cards) for computers 
manufactured by Digital Equipment Corporation. Cards for other computers may be 
made available as required. 


All data transfers and functions of the AED 512/767 are controlled by a 6502A 
microprocessor with the associated microcode memory (RAM and PROM). The 6502A 
has a cycle rate of two megahertz. PROMS are used for firmware while RAMS are 
used for temporary buffering and storage of user microcode, down-loadable from the 
host. The 6502A bus connector is available to the user. Considerable hardware 


circuitry is employed within the AED terminal to speed graphics generation and video 
refresh. 


Various forms of communication between the terminal and the outside world are 
depicted in Figure 1.2. 


1.2.2 Video Storage 


Data entered through the channels mentioned above are transferred through the video 
memory bus switch and the write mask into the video memory planes. If all mask bits 
are set (“set” means “not masked’) and all 8 video memory planes are installed, the 8 
bits transferred through the write mask enter the memory planes. These 8 bits provide 
a choice of “two to the eighth equals 256” colors from a palette of “two to the 
twenty-fourth” or 16.8 million. The video screen is refreshed from the contents of the 
video memory planes, through the read masks and the color lookup table (red, green, 
and blue maps). The digital signals are converted to analog by the video DACs, and 
the video synchronizing signal is added to all the video analog outputs. If all read 
mask bits are set, the contents of all 8 video memory planes are transferred into the 
color look-up table. Under microprocessor control, each of the color map signals (red, 
green, and blue) would earlier have been set to values in the range 0-255 decimal. The 
resultant analog video display signal is created by mapping of the video memory 
contents through the color map settings. 


The write mask can be programmed to prohibit a particular bit or bits being trans- 
ferred from the video memory bus switch to the video memory. There is one write mask 
bit per memory plane, i.e., the mask is 1 x 8 bits. Likewise, the read masks can be 
programmed to prohibit the output of the various video memory planes from addressing 
the color lookup table. These write and read masks enable the user to selectively write 
into and read from various video memory planes. One example is to have multiple 
images in sets of memory planes which are consecutively displayed on the video 
screen. This is one form of animation. If four images are to be sequentially displayed, 
then the first image can be written into memory planes 0 and 1, the second image into 
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memory planes 2 and 3, the third image into memories 4 and 5, and the fourth image 
into memory planes 6 and 7. By selecting memory planes 0 and 1 for a number of video 
frames, while masking out during the read cycle memory planes 2 through 7, only the 
first image will be shown on the screen. Next, memory planes 2 and 3 would be shown 
while memory planes 0 and 1, 4 and 5, and 6 and 7 are masked out, etc. 


1.2.3 Zooming The Display 


Zooming, or magnification of the display image, is accomplished by a process called 
pixel replication. At zoom X1, a pixel in video memory is equivalent to a single dot on 
the video screen and a dot consists of the usual microscopic red-green-blue triad 
employed in standard commercial TV’s. When zooming, a pixel in the memory is 
visually extended both vertically and horizontally on the display so that a zoom X5 
causes a pixel in the video memory to occupy a “5 dot by 5 line” area on the video 
screen. Likewise, a zoom X16 (the maximum available in the AED 512/767) has a “16 
dot by 16 line” presentation for each pixel from video memory. Areas zoomed off the 
screen can be displayed by panning. 


Additional flexibility is provided by the capability to set the X and Y zoom factors 
independently, under program control. Identical zoom levels in x and y are keyboard 
selectable by depressing special ZOOM IN and ZOOM OUT keys. 


1.2.4 Panning the Display | 


Although the microprocessor is not fast enough to directly handle video data, the 
6502A is used to set up the raster counters (hardware circuitry) which directly control 
access to the video memory planes. The contents of horizontal and vertical origin 
registers establish the upper left-most portion of the image on the video screen. Raster 
information is written to the screen from that position to higher order addresses in the 

6: 8 pixels of 
information from the video memory planes. If the horizontal and vertical origins are 
set to 0, then the video screen will contain the full video image starting at the left most 
portion of the image. By enabling the Pan Mode, the image origin’s position can be 
moved to other than the 0 video memory address location. Thus, the image can be 
panned (moved) from left to right under control of the joystick or by computer 
command. Please note, the AED 512 has 512 lines in memory but only 483 lines on the 
screen (RS-170 EIA Standard); therefore, 29 lines of video memory are not shown on 
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1.2.5 Monochrome (Black and White) Output 


A Monochrome output is available from video memory plane 0. This is useful should 
the operator wish to present text on a separate monochrome monitor but not have the 
text appear on the color display. It is easily achieved by connecting the monochrome 
NTSC or CCIR monitor to the RF connector labeled MONOCHROME on the back of 
the terminal, then employing the write masks to place text only in the memory plane 0 
and not allowing it to pass on through to the color monitor. Please note that any 
scrolling, or panning, or zooming operation performed on the color display will also 
affect the monochrome output in the same manner. 


1.2.6 Joystick Input 


The joystick develops two analog voltages which are converted to digital by the A-D 
converter. By multiplexing, both X and Y position values are sent from the joystick to 
the microprocessor bus via the A-D converter. The joystick has two modes of operation 
- position and rate. In the Position Mode, there are standard and vernier scale factors 
which are selectable by one of the special function keys. In the standard/default 
scaling, the cross hair positioned by the cursor moves full scale for full mechanical 
deflection of the joystick. With vernier scaling, full scale deflection of the joystick 
moves the joystick 1/16th of the video screen width. In the Rate Mode, the cursor will 
be moving across the screen at a rate (speed) proportional to the joystick deflection 
magnitude, and at an angle determined by the angle of joystick deflection. 


1.2.7 Tracing the Signal Flow 


_ It may be instructive to trace the signal flow from the time a keystroke is entered from 
the keyboard or an ASCII character is placed on the serial line. The ASCII character 
enters the bus under microprocessor control and if the terminal is in the Alpha Mode, 
that character causes the microprocessor to jump to the suitable character generating 
PROM. This causes the appropriate bits to be transferred from the character generator 
to the video memory planes, thus establishing the icon at the proper place in video 
memory. Those bits are then transferred (through the color lookup table to the video 
screen) causing the character to appear at the correct position; the screen is refreshed 
so the character appears to be glowing continuously. 


If the terminal is in the Interpreter Mode, then the ASCII character will cause the 
microprocessor to jump to a particular subroutine and execute the commands. For 
example, if the terminal is in the Single Character, Non-Mnemonic, Binary Mode, the 
ASCII character “O” is the command to draw a circle at the current access position 
(CAP). Immediately upon receipt of that character, the microprocessor will become 
BUSY as noted by the indicator above the special function keys. It will remain BUSY 
until a second character, such as A (equivalent to 65 decimal), is received for the radius 
(65 pixels) of the circle to be drawn. Upon receipt of the second character, the 
microprocessor will enter a subroutine for generating the pixels comprising the circle, 
and the circle will be drawn in the current color. If this sequence is followed by an 
ASCII I (Interior Fill command), the microprocessor will jump to that fill subroutine 
and cause the circle to be filled with the current color. 
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The following is a description of the events which take place within the AED 512/767 
in the Interpreter, Single Character, Non-Mnemonic, Binary Mode of operation. The 
example used will be to draw a white vector from cursor location number 1 to cursor 
location number 2. to cursor location number 3... The following sequence of keys are 
depressed to achieve this drawing: 


RESET (Clears last pending command) 

RESET (Full RESET initializes terminal) 

LOCAL (Ignores external inputs from host) 

ESC (Escape causes terminal to enter Interpreter Mode) 


C (Change color) 
CTRLG (Color 7 decimal white) 
CURSOR (On) 


[Move joystick to position cursor at Location 1] 


SHIFT SPACE (Beginning point of Vector) 
[Move joystick to position cursor at Location 2] 


SPACE (Vector written to new cursor location) 
[Move joystick to position cursor at Location 3] 


SPACE (Vector written to new cursor location) 


The first RESET cancels any previous pending keystroke action. The second RESET 
causes the terminal to go to the initializing mode which clears the screen, clears all 
temporary registers, conducts a check sum on the microprocessor memory, and posts 
the terminal signature, in red, in the upper left-hand corner of the screen. All 
operations including RESET are under control of the microprocessor. LOCAL causes 
the AED 512/767 to be isolated from any external host computer or auxiliary plotting 
device. ESC causes the terminal to go into the Interpreter Mode, such that any 
subsequent keystrokes will not be printed on the screen, but instead, will cause the 
microprocessor to enable various terminal operations. At this point, the INTER- 
PRETER light will be lit. C is interpreted as a “change color” command to the 
microprocessor which causes the BUSY indicator to light. This sequence begins with C 
and must be followed by one more character designating the color to be selected; 
CONTROL G is equivalent to decimal 7 (from ACSII chart, Chapter 4), thereby 
selecting color number 7 which is white. At this point, the BUSY light extinguishes 
and the microprocessor is awaiting a new series of commands. 
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Depressing CURSOR informs the microprocessor that the user wishes to display the 
default cursor (green X) on the black (color 0) screen and have control of the position of 
that cursor with the joystick in the Position Mode. The cursor will now appear on the 
screen at some location depending upon the joystick deflection. Manually moving the 
joystick will cause the cursor to move about on the screen. This happens because the X 
and Y voltages developed by the joystick potentiometers are processed by the analog- 
to-digital converter, multiplexed, and then used by the microprocessor to control cursor 
position. The analog-to-digital converter is a dual-slope, integrating digital voltmeter 
type which accepts each analog voltage from the joystick potentiometers and converts 
it to a binary output. X and Y digital values are received by the microprocessor and 
used to draw the cursor in green into the video refresh memory. The original contents 
of the video memory, now occupied by the cursor symbol, are temporarily stored in the 
microprocessor RAM for subsequent replacement after the cursor is moved to a new 
location. The microprocessor also changes the current access position (CAP) in video 
memory to the coordinates of the cursor center. Manually moving the joystick to a new 
position causes the cursor to move to a new location on the screen. As the cursor 
Sweeps across the screen, it is actually shifting through video memories; the pixels 
(bits) in video memory are temporarily stored in RAM, then prepa as in video memory 
when the cursor moves to a new location. 


1.2.8 Superoam® 


SUPEROAM is the trademarked name for the AED 512 terminal-unique feature that 
allows the display of a software or keyboard selectable portion of an image larger than 
full screen size. This is a very important attribute of the AED 512 which can be 
employed to advantage in computer aided design (CAD) applications. For example, a 
scaled replica of a B size drawing (11 x 17 inches) in an area measuring 512 pixels 
vertically and 1024 pixels horizontally can be written into eight memory planes. See 
Figure 1.3. The planes are configured into 2 adjacent stacks of 4 planes, each 512 x 512 
for a total of 1024H x 512V pixels in area, with a total of 4 bits in depth (16 colors). By 
panning this image across the screen, 512 pixels horizontally, 483 lines vertically can 
be viewed as the “window” appears to move across the B size drawing. The advantage 
in having the 1024 pixels horizontally is to obtain more resolution than can be 
obtained with a single stack of 512 x 512 bit memories. However, since the 2 adjacent 
stacks of memory are only 4 bits deep, the number of colors available in this 
configuration is considerably less (16 versus 256) than if all 8 memory planes were 
stacked in one column. The programmer may utilize a trade-off among image size, 
resolution, and number of available colors. 


The implementation of this feature, SUPEROAM, is achieved by initially writing one 
512 x 512 x 4 bit image in the left-most four memory planes (stack A). This can be 
achieved by using the write masks to allow the first image to appear only in memory 
planes 0 through 3. When the first 262,144 (i.e., 512 x 512) bits are written into memory 
planes 0 through 3, the write masks are altered to allow the next image to be written | 
only into memory planes 4 through 7. At this point, two completely separate images - 
representing a B size drawing are written into Stack I and Stack II memory planes. 
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Figure 1.3 SUPEROAM® 


The read masks are now used in the refresh (viewing) cycle to allow the B size drawing 
to be panned across the screen in a 512 dot horizontal x 483 line vertical array. 
Presuming that the horizontal origin is 0, the leftmost portion of the B size drawing 
from Stack I will appear on the screen. If the pan button is depressed and the joystick 
is moved to the left, the image will move to the left, and as the raster process sweeps to 
the right, the image from Stack II will enter the screen at the right. When 512 pixels on 
a scan line are presented on the screen, the sweep process is completed for a total of 
483 lines vertically. Continuing to move the joystick to the left will cause the image to 
move to the left until, at the left-most position of the joystick, only the image from 
memory Stack II will appear on the screen. 


To have a continually panning image with horizontal wrap around, the RATE key is 
depressed and the joystick is moved horizontally off-center, either to the left or the 
right, and the image will move to the left or the right at a speed across the screen 
which is proportional to the deflection of the joystick from its center position. 
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Likewise, vertical panning can be achieved by moving the joystick up or down. Since 
there are effectively 512 horizontal lines in the memory plane, but only 483 lines can be 
viewed on the screen, there are 29 lines in memory which cannot be viewed on the 
screen for a given video frame. Panning will expose these remaining 29 lines at the 
bottom of the screen. Continuing to pan vertically will expose more than these bottom 
most 29 lines. The additional lines will come from the top of the image in memory due 
to vertical wrap around. 


There are several other possible memory configurations in SUPEROAM, including a 
1024H x 1024V x 2 bit deep array. The latter is selectable automatically with the 
command SUP1 to invoke it and SUP0 to return the memory array to 512 x 512 x 8. 


The AED 767 has a unique anti- iinsine feature which eliminates the visible steps or 

‘“Jaggies” common to raster graphic vectors. Anti-aliasing can be performed by a host 
computer and the resultant smooth vectors can be transmitted to a multi-color ter- 
minal pixel by pixel. However, excess host processing and increased data transmission 
are the price for such smooth vectors. With the AED 767 all anti-aliasing of vectors in 
eight colors (black, red, green, yellow, blue, magenta, clan, and white) against a black 
background are automatically selectable and generated within the terminal. Either the 
anti-alias key can be depressed on the terminal or the AAV command may be issued 
by the host to invoke this feature. From then on, all vectors generated within the AED 
767 will be anti-aliased with a 16 color ramp for each of the aforementioned 8 colored 
vectors. 


For anti-aliasing colors other than the default 8 colors to a black screen background or 
for anti-aliasing any eight colored vectors to any single non-black screen background, 
the user is provided the facility to program the 8 x 16 = 128 anti-aliased vector colors as 
required. Invoking anti-aliasing requires a total of 8 memory planes in the AED 767 
and the upper 128 colors out of 256 are devoted to anti-aliasing. 


nae « 


Another unique feature in the AED 767 is a blue grid which does not seve the use of 
a separate memory plane. Grid spacing of 8, 32 and 64 pixels 1 in both X and Y, with 
blue line intensities corresponding to the grid line spacing, is provided. To turn on the 
blue grid the user may depress the special key, or the program can call it with the BLG 
command. The blue grid overall intensity has a separate control to suit the needs of 
the user. Furthermore, the joystick cursor (which normally moves in single pixel 
increments) can be programmed (SCP command) to move in jumps between intensified 
lines at spacings of 8, 32, and 64 pixels. This feature is valuable in CAD/CAM 
applications. 
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2. SPECIFICATIONS 


2.1 TERMINAL SPECIFICATIONS (2-1) 


2.1.1 Physical (2-1) 

2.1.2 Electrical Power (2-1) 

2.1.8 Environmental (2-2) 

2.1.4 Mechanical (2-2) 

2.1.5 “Input Only” Devices and Ports (2-2) 
Keyboard 
Joystick 


2.1.6 Input/Output Ports (2-4) 
Serial Ports 
Parallel I/O Port 


2.1.7 Video Output (2-7) 

2.1.8 Display Processor (2-8) 
Microprocessor 
Video Memory 
Color Look-Up Table 
Firmware Reference 
Execution Speed of Commands 
Microcode 


2.2 MONITOR SPECIFICATIONS (2-10) 


2.2.1 Features (2-10) 
2.2.2 Electrical (2-11) 

Electrical Power 

Video Input 

Video Amplification And Display 
2.2.3 Mechanical (2-12) 


2.3 DEC (Digital Equipment Corp.) 
COMPATIBLE INTERFACES (2-13) 


2.3.1 Physical (2-13) 
2.3.2 Electrical (2-13) 
2.3.38 Input (2-14) 


2, SPECIFICATIONS 


This chapter contains performance specifications for the terminal (base unit, display 
driver), the monitor (display unit) and lastly - the UNIBUS and Q-BUS interfaces to 


DEC PDP-11 and LSI-11 computers, respectively. 


2.1 TERMINAL SPECIFICATIONS 
2.1.1 Physical 


NOMINAL 
WEIGHT HEIGHT WIDTH DEPTH 


AED 512/767 WITH 13”’ 60 lbs 16” 
COLOR MONITOR: 27.2 kg 40.6 cm 
AED 512/767 WITHOUT 25 lbs 3.5” 
COLOR MONITOR: 11.3 kg 8.9 cm 
AED 512/767 RACK MOUNT 25 lbs © as 
WITHOUT COLOR MONITOR: 11.3 kg 8.9 kg 
AED 512/767 REMOTE 10 lbs 3.0” 
KEYBOARD: 4.5 kg 7.6 cm 


2.1.2 Electrical Power 


MODEL A.C. VOLTS AMPS 
512A: 115 2 
512B: 230 1 

115 2 

230 1 

AED 512 

NOMINAL POWER 
SUPPLY OUTPUT +5, -5, +12 
VOLTAGES: : -12 VDC 
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22.8” 30” 
57.9 cm 76.2 cm 


22.8” 30” 
57.9 cm 76.2 cm 


19” 26.5” 
48.3 cm 67.3 cm 


20.1” 9.8” 
51.1 cm 24.9 cm 


ALL 
FREQUENCY TOLERANCES 
50/60 Hz +/- 10% 
50/60 Hz +/- 10% 
50/60 Hz +/- 10% 
50/60 Hz +/- 10% 


+5, -5, +12, 
-12, -2 VDC 


2.1.3 Environmental 


HOT/COLD TEMP CYCLING: 


SHOCK: 
ALTITUDE: 
VIBRATION: 


RELATIVE HUMIDITY: 


2.1.4. Mechanical 


BASE 
COLORS: 


KEYBOARD 
COLORS: 


FACE PLATE: 


HOUSINGS: 


SLIDES: 

RACK MOUNT: 
CLOSED SIZE: 
EXTENSION RANGE: 


CONFIGURATION: 


OPERATING STORAGE 
45 C/-5C 60 C/-30 C 

2.0 G, 20 ms 3.0 G, 20 ms 
14,000 ft. 40,000 ft. 

1.0 G (6-200 Hz) 2.0 G (5-200 Hz) 


50 C, 80% FOR 24 HOURS 


AED 512 

CARBIDE BLACK _ DARK BROWN NO. 20040 
BEIGE #27786 BEIGE #27786 

CARBIDE BLACK DARK BROWN #20040 


BEIGE #27786 3 BEIGE #27786 


PLEXI-GLASS ‘G’ ACRYLIC SHEET 
125” THICK, GREY #2064 


ALUMINUM CRT COVER 5052-H32 (.125” THICK) 
ALUMINUM KEYBOARD, BASE; ALL 5052-H32 
(.090” THICK) 

(RETMA Standards) 

19” (48.3 em) STANDARD RACK MOUNT 

23” (58.4 cm) DEPTH (FRONT TO REAR) 

44” (1.12 meters) DEPTH (FRONT TO REAR) 


REFER TO OUTLINE DRAWINGS, FIGURE 2.1. 


2.1.5 “Input Only” Devices and Ports 


> KEYBOARD 


NO. KEYS: 86,n KEY ROLLOVER 


NO. ASCII CHARACTERS: 127 


LENGTH OF REMOTE KEYBOARD CABLE: 15(4.6 m) MAX 
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12/82 AED 512/767 Outline Dimensions 


Centimeters 


> JOYSTICK 
RANGE OF ANALOG 
TO DIGITAL 
CONVERTER 
OUTPUT: 000-3FF (HEX). VARIABLE IN X,Y 


MODES: CURSOR CONTROL, PAN, SCROLL, RATE. 


2.1.6 Input/Output Ports 


> SERIAL PORTS 


PORTS: 2; 1 HOST, 1 AUXILIARY 

HOST: RS232-C or 20 MILLIAMP CURRENT LOOP 

AUXILIARY: RS232-C ONLY 

CONNECTORS: RS232-C 25 PIN “D” TYPE CONNECTOR, FEMALE ON 
TERMINAL | 

BAUD RATE: 300-19.2K PLUS EXTERNAL CLOCK, EACH PORT INDEPEN- 


DENTLY SETTABLE THROUGH COMM SWITCH OR 
SOFTWARE. EXTERNAL CLOCK PERMITS HIGHER OR LOWER 


RATE. 
BUFFER SIZE: 256 BYTE STACK LOCATED IN THE MICRO-PROCESSOR RAM, 
CONTROLLED BY THE 6502A. 
MODES: FULL DUPLEX/HALF DUPLEX, SETTABLE THROUGH COMM 
SWITCH OR SOFTWARE. 
CURRENT LOOP: 20 mA CURRENT LOOP ON THE HOST PORT ONLY. HOST OR 


TERMINAL CAN SUPPLY THE CURRENT. 


> PARALLEL I/O PORT 


PORTS: 1 DMA PORT 
- DATA TRANSFER RATE: 250K BYTES OR WORDS/SEC TYPICAL, MAX 
SPEED =3M BYTES/SEC 
DMA CABLE LENGTH: 6-50’ (1.8 - 15.2 m) 
MODES: DMA (DIRECT MEMORY ACCESS) MODE - VERY 


HIGH SPEED MEMORY TRANSFER DIRECT 
FROM HOST TO VIDEO MEMORY, COMMUNI- 
CATION THROUGH PARALLEL PORT. 


COMMAND DMA - PARALLEL BYTE TRANSFERS 
UNDER PROGRAM CONTROL, COMMUNICATION 
THROUGH PARALLEL PORT. 


TIMING DIAGRAM: SEE FIGURE 2.2 
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TERMINATION: TYPICALLY 330/390 OHM PULLUP/PULLDOWN 
TERMINATORS WHICH ARE INSERTED AT 
BOTH ENDS OF HOST INTERFACE AND THE 
LAST TERMINAL, WHEN LOOP-THROUGH 


CONNECTED. 
CONNECTOR: 50 PIN FLAT RIBBON CONNECTOR 
HOST COMPUTERS: AED SUPPORTS DEC ONLY, FOR DMA INTER- 


FACING. LSI-11/XX, PDP-11/04-70, VAX SERIES. 
INTERFACES: Q-BUS (DUAL WIDTH), CARD PLUGS INTO 
PROPER DMA POSITION IN LSI-11 BACKPLANE. 


UNIBUS (QUAD WIDTH) CARD PLUGS INTO SPC 
SLOT OF PDP-11 BACKPLANE. 


2.1.7 Video Output 


MONITOR STANDARDS: PLEASE REFER TO SECTION 2.2, AED MONITOR 


SPECIFICATION. 
REFRESH RATES AND 
VIEWING WINDOW: 
AED 512 
REFRESH WINDOW, 
RATE # PIXELS x LINES 
30 Hz *512H x 483V 768H x 488V 
(NTSC PROM) 40 Hz 640H x 483V 
512H x 4838V 
25 Hz 512H x 512V 768H x 483V 
(CCIR PROM) 30 Hz *640H x 483V 
512H x 483V 
768H x 575V 
33.5 Hz 640H x 575V 
512H x 575V 
+768H x 575V 
25 Hz 640H x 575V 
512H x 575V 


# Frame referenced, nominal value 
* NTSC Compatible 
+ CCIR Compatible 


INTERLACE: YES 7 YES 
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2.1.8 Display Processor 


> MICROPROCESSOR 


TYPE: 
CLOCK RATE: 


INSTRUCTION SPEED: 


_ RAM SPACE: 
ROM SPACE: 


USER RAM 
(DOWN-LOADABLE): 


RAM ADDRESS: 


VIDEO MEMORY 
SIZE: 
SPEED: 


REFRESH RATE: 
PIXELS 


CONFIGURATION RANGE: 


WRITE MASK BITS: 


READ MASK BITS: 


COLOR LOOK-UP TABLE 


SIMULTANEOUS 
DISPLAYABLE COLORS: 


COLOR PALETTE: 


NUMBER OF BITS INPUT: 


NUMBER OF BITS OUTPUT: 


NUMBER OF CHANNELS: 


BITS PER CHANNEL: 


6502A 

2m Hz 

1 usec/Instruction 
AED 512 

5K BYTES 


16K BYTES 


2K BYTES 


3328~10239(D ECIMAL) 


4116 IC (32K/PLANE) 
250 ns 


REFRESH EVERY 64 
PIXELS 


1TO8 
MEMORY PLANES 


256 
16.8 MILLION 


8 


24 


10K BYTES 


20K BYTES 


7K BYTES 


3072~5119 (DECIMAL) 


4164 IC (128K /PLANE) 
200 ns 


REFRESH EVERY 64 
PIXELS 


4OR 8 
MEMORY PLANES 


256 
16.8 MILLION 
8 


24 
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STARTING ADDRESS (HEX) 


OF COLOR TABLE: 
AED 512 
STARTING ENDING 
RED 1C00 1CFF 3C00 3CFF 
GREEN 1D00 1DFF 3D00 3DFF 
BLUE 1E00 1EFF 3E00 3EFF 


767 READ BACK LOCATIONS 


RED 800 SFF 
GREEN 900 OFF 
BLUE | AOO AFF 


CAN READ AND WRITE IN THE 
SAME ADDRESS? YES NO 


registers can be read directly. 


COLOR IMAGE IN RAM 
STARTING ADDRESS: 800 (HEX) | 800 (HEX) 
NUMBER OF COMMANDS: 92 98 
(PLUS TEKTRONIX 4010-4015 
- EMULATION COMMANDS) 


> FIRMWARE REFERENCE 


For a copy of the Firmware Version Reference contact AED Headquarters. Ask for the 
current “Firmware Log” listings. 


> EXECUTION SPEED OF COMMANDS 


AVERAGE WRITING SPEED: 7 usec/pixel 
AVERAGE VECTOR WRITING 3.5 usec/pixel 
SPEED: 

AVERAGE ANTI-ALIASED 13.5 usec/pixel 
VECTOR WRITING SPEED: 

AVERAGE SET-UP TIME: 80 usec 


> MICROCODE 


To obtain a copy of the “Microcode Source Listings’, you must sign a Non-Disclosure Agreement 
with AED. For more information please contact AED Headquarters in Sunnyvale. 


2.2 Monitor Specifications 
MITSUBISHI MODEL C-3419 AND C-3919 
Mitsubishi Electric, MODEL C-3419 and 3919 Series Color Display Monitors used with 
AED 512/767 are high resolution color display modules, for clear display of 2000 
characters, or up to 441,600 pixels of graphic output. These modules are equipped with 
an IN LINE GUN/SHADOW MASK CRT (cathode ray tube) and PCBs (printed 
circuit boards) with solid state active elements. The MODEL C-3419/3919 Series 
features stable convergence, easy maintenance, and compact style. The standard 
model accepts analog inputs for RGB and composite Sync signals. This model 
complies with U.S. Department of Health, Education and Welfare X-radiation Safety 


Rules, applicable at the time of manufacture. The most obvious difference between the 
two monitors is that the 3419 has a nominal 13 inch CRT while the 3919 has a 19 inch. 


2.2.1 Features 


COMPACT STYLE 


The 3419 model is sufficiently compact that it can be used as a stand-alone monitor (AED 512R 
or AED 767R), or be built into a stylized cabinet (AED 512T/767T). 


ALL SOLID STATE EXCEPT FOR CRT 


All active elements, except for the CRT, are solid state elements e.g. IC or Transistor. 


EASY MAINTENANCE 


PCBs can be replaced without use of tools and most parts can be checked and replaced without 
disassembling any construction. 


ANTI-SPARK CIRCUIT 


All circuits are designed to prevent damage caused by spark in the CRT. 


STABLE CONVERGENCE 


Self-convergence assemblies are mounted on the CRT. Complicated convergence procedures are 
not necessary, because electrical convergence circuits are not used. 
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2.2.2 Electrical 


> ELECTRICAL POWER 


C-3419 (13): 100-120OR 
200-240, TAP 
SELECTABLE 


VOLTAGE ; 
A.C. VOLTS TOLERANCE VOLT-AMPERES FREQUENCY 
+/-10% 180 50-400 Hz 
+/-10% 200 50 or 60 Hz 


C-3919 (19”): 100-1200R 
220-240, TAP 
SELECTABLE 


> VIDEO INPUT 


TERMINATION: 


CONNECTORS: 


TYPES OF 
INPUTS: 


75 Ohms or High Impedance are selected by termination 
switches. 


BNC connectors for all inputs 
Red - Video Signal 


Green - Video Signal or Composite 
Blue - Video Signal 


These three signals are positive white. Sync shall be composited with the green 
video. Separate sync input shall be applied with the green video at Sync Input in 
case the video Bena is without sync. 


INPUT LEVELS: 


TIMING REQUIREMENTS: 


SCANNING FREQUENCY: 


CATHODE RAY TUBE (CRT): 


AMBIENT TEMPERATURE: 


WARM-UP TIME: 


PACKAGE ENVIRONMENT: 
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0.7-1.5 Vp-p for R,G,B inputs 


1.0-5.0 Vp-p for Sync signal 

See Figure 2.3 

Vertical Frequency 40-90 Hz 
Hibeaantal Frequency 15.5-24 kHz 


(TAP CHANGEABLE) 


Self-convergence type, dot-phosphor shadow mask tube and 
in-line electron gun. Phosphors are Red, Green and Blue. For 
low refresh rates, long persistance phosphors are recom- 
mended to reduce flicker. 


Ambient Temperature during equipment operation should be 
-5 to +40 C. 


Warm-up time is 20 minutes max. At the end of the warm-up | 
period, no adjustments are necessary to meet the oe 


~~ tions contained herein. 


This equipment withstands room air temperature of -30 C to 
+60 C and 20 in. (50 cm) free drops encountered during trans- 
portation, handling and storage. It also withstands Relative 
Humidity of 0% to 95%. 
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BLANKING TIME: Horizontal - LESS THAN 9.5 usec Vertical - LESS THAN 0.8 


usec 

VIDEO AMPLIFIER: The video amplifier is a linear amplifier which drives the 
cathode of the CRT. Video signals are compatible with the 
timing requirements of E[A STANDARD RS-170. 


The peak-to-peak input signal amplitude will be between 0.7 
Volts and 1.5 Volts. | 


Composite video signal shall be composed of approximately 
70% video and 30% sync amplitude. 


: +/-3 db or better between 50 
Hz to 20 mHz 


_A. ‘Frequency Response 


: Rise and Fall Times are 
shorter than 20 ns 


B. Pulse Response 


C. Differential Gain : Better than 5% 


D. Black Level : Pedestal clamp Stability cir- 
cuits are provided. BLACK 
level is maintained within 
1% at any Average Picture 
Level of 10% to 90%. 


CONVERGENCE: 


RASTER SIZE 
REGULATION: 


_ Less than 0.5 mm in a centrally located area bounded by a 


circle whose diameter is equal to picture height. Elsewhere 
the deviation is than 0.8 mm. ' 


Raster Size change caused by change of CRT beam current 
between 0-200 uA is.less than 4 mm for C-3419 and C-3919. 


LINEARITY AND 
GEOMETRY: 


Linearity measured and calculated by the following formula 
is less than +/- 7%. 


Formula: (MAX-MIN)/MEAN) X (1/2) X 100% 


Raster distortion is less than 2% of raster height. 


MAXIMUM EFFECTIVE 


SCREEN SIZE: C-3419/24 C-3919 
14.9 in (880 mm) 
11.0 in (280 mm) 


19.0 in (483 mm) 


HORIZONTAL 
VERTICAL 
DIAGONAL 


10.6 in (270 mm) 
7.7 in (195 mm) 
13.1 in (833 mm) — 


2.2.3 Mechanical 


THE FOLLOWING REAR PANEL CONTROLS ARE 
PROVIDED — 


PANEL CONTROLS: 


BRIGHTNESS CONTROL 
GAIN CONTROL 
DEGAUSS SWITCH 
POWER SWITCH 
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CONFIGURATION: REFER TO OUTLINE DRAWINGS, FIGURE 2.1. 
IDENTIFICATION 
AND MARKING: THE FOLLOWING MARKINGS ARE PROVIDED — 

1. H.E.W. WARNING LABELS ON THE CRT AND CHASSIS. 


2. HIGH VOLTAGE WARNING LABELS ON THE CHASSIS 
OR THE CABINET. 


3. RATING LABEL ON THE CABINET OR CHASSIS TO 
SHOW POWER SOURCE, MODEL NUMBER, ETC. 


4. SERIAL NUMBER LABEL ON THE COVER OR CHASSIS. 


2.3 DEC (Digital Equipment Corporation) COMPATIBLE 
INTERFACES 


The AED 512 and AED 767 Terminals may be interfaced to a Local Host Computer 
through a Direct Memory Acess (DMA) Interface. This connection provides a high 
speed channel to move data between the host and terminal memories. The DMA 
interface also provides a rapid means of transferring terminal status to the host and 
host commands to the terminal. The DMA cards may also be used for programmed 
I/O transfers. | 


AED currently provides and supports DMA interfaces for the Q-bus and Unibus 
(registered trademarks of DIGITAL EQUIPMENT CORPORATION). These interfaces 
mount inside the host computers, draw DC power from the host Power Supplies and 
are connected to the AED 512/767 by a 50 pin/wire flat ribbon cable. The Q-bus 
interface is contained on a dual-width card. The Unibus interface is contained on a 
quadwidth card. Vector Interrupts and Device Addresses are selectable by the user. 
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2.3.1 Physical 
LSI-11 PDP-11 
Q-BUS UNIBUS 
LENGTH: 8 3/8 in./(211 mm) 10 3/8 in./(260 mm) 
WIDTH: 5 1/14 in./(130 mm) 8 7/16 in./(211 mm) 
HEIGHT: 1/16 in./(1.0 mm) 1/16 in./(1.0 mm) 
WEIGHT: 6.5 oz./(184 gm) 11 0z./(311 gm) 
2.3.2 Electrical 
HOST POWER REQUIRED: +5 V@2.5 AMPS +5 V@ 2.8 AMPS 
HOST UNIT LOADS: 1 DC/2.5AC 1 DC/4.5 AC 
INTERFACE CABLE 6’/(1.8 m) STANDARD 6’/(1.8 m) STANDARD 
LENGTH: 50°/(16 m) MAXIMUM 50°/(16 m) MAXIMUM 


2.3.3 Input (Address In Octal) 


DATA/(ADDRESS) LINES: 


LSI-11 
Q-BUS 


8 or 16/(18) 


CONTROL & STATUS LINES:16 


STANDARD DEVICE 
CSR ADDRESS: 


RANGE OF DEVICE 
CSR ADDRESSES: 


INTERRUPT/EXTENDED 
ADDRESS: 


BUS ADDRESS: 
WORD COUNT ADDRESS: 


STANDARD INTERRUPT 
VECTOR ADDRESS: 


RANGE OF INTERRUPT 
VECTOR: 


164040 


164000~ 177770 


CSR+2 


CSR+4 
CSR+6 


150 


2~374 
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PDP-11 
UNIBUS 


8 or 16/(18) 
16 


164040 
164000~ 177760 
CSR+2 


CSR+4 
CSR+6 


150 


2~374 
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3. INSTALLATION 


3.1 
3.2 
dd 


3.4 


3.0 
3.6 
oof 
3.8 


3.9 


UNPACKING (3-1) 

INSPECTION (3-2) 

ELECTRICAL POWER-UP (3-3) 
VERIFICATION OF OPERATION (3-8) 

3.4.1 Basic Verification (38-8) 

3.4.2 Additional Operations (3-9) 
COMMUNICATIONS (3-12) 

SOFTWARE (3-12) 

OVERNIGHT OR CONTINUOUS USE. (3-12) 
SWITCH SETTINGS (3-12) 


GENERAL INSTALLATION CHECK LIST 
FOR AED 512/767 AND HOST CPU (3-17) 


3.9.1 Troubleshooting (3-17) 


3.1 


3.2 


3.0 
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INSTALLATION 


UNPACKING 


The AED 512/767 terminal, monitor, and DMA interface will be received, foam 
protected, in separate cartons. After carefully removing the contents (hardware and 
documentation), store the cartons and packing material in a safe place for future use 
should the equipment need to be shipped to a new site or returned to the seller for 
repair. 


INSPECTION 


Carefully inspect each carton of the shipment, comparing it with the shipping docu- 
ment and noting any physical defects on the Inspection and Installation Report at the 
front of this manual. Be sure to advise your business office of any damages and have 
them contact the seller. Return one copy of the inspection report to the seller. Under 
normal circumstances, there will be no dents, blemishes or scratches on the monitor or 
terminal surfaces. 


Tip the monitor carefully from side to side, testing for loose hardware. Repeat the 
process for the terminal. If something sounds loose in either section, remove the screws 
from the cover(s) and inspect for internal damage. If there is no serious damage, 
replace and tighten loose nuts or screws and secure the cover. If serious damage has 
occurred DO NOT POWER UP THE UNIT, but contact the seller for advice. 


Assuming the units are not damaged, place the monitor atop the terminal as shown in 
Figure 3.1. Align the rear edge of the monitor with the same of the terminal. Connect 
the three coaxial cables as shown in Figure 3.1 and 3.1A. Be sure that one of the cables 
provided connects RED (R) on the monitor to RED (R) on the terminal; likewise for G 
and B. If a single monitor is being used, the monitor termination switches should be in 
the 75 Ohm position. But if several monitors are being cascaded, connections should be 
made and termination switches set as in Figure 3.2. 


ELECTRICAL POWER-UP 


Next, inspect the utility cord coming from the terminal and the monitor to be sure it 
has the proper connector for your electrical service (AC utility power). Also, look at the 
AED serial number labels on the rear of the monitor and terminal to be sure the 
voltage you have available is that shown on the labels. If they are not the same, oe | 
THE SELLER before connecting power. 
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AED 512 Terminal/Monitor Inter-connect 
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Figure 3.1.C 
AED 512/767 Rack Mount 


INSTRUCTIONS for the INSTALLATION of 
SLIDER ASSEMBLIES on AED 512/767 RACK MOUNT UNIT 


1) Extend the two inner sliders completely and then remove the innermost slider by pushing 
the latch upward. 


2) The latch should be pointing downward and toward the front of the unit. 


3) Align the second hole of the inner slider with the second hole of the unit and secure the 
slider with four #10 screws. 


4) Repeat the above three steps to the opposite side of the unit. 

5) Install the bracket onto the outside rear of the outer slider, using a flathead screw in the 
outermost hole and a #8 screw in the other hole. Be sure screw heads are inside the slider. 
Attach washer, split washer and nut (in that order) to secure the screw to slider. 
(NOTE: The flange of the bracket should point out toward the nearest cabinet side.) 
Do not tighten screws yet. 


6) Insert the outer slider into the cabinet and adjust the loose bracket to ensure a proper fit. 
Tighten the screws of the bracket. 


7) Attach the outer slider to the inside of the cabinet with the bracket flanges. 


8) Repeat steps 5, 6 and 7 to install the outer slider to the opposite side of cabinet. 


9) Carefully slide the Rack Mount unit into the track of the middle slider (push latch up 
to release the slider) and make sure unit is completely within cabinet. 


DOT DODD 


Bracket 


Align holes together 
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Sliding Plastic Cover 


AC Power Cord NJ 


For proper voltage configuration, insert voltage selector P 
right reading viewed voltage is the desired voltage. 


NOTE: 
For 100V-120V operation, install 2 AMP fuse. 


For 220V-240V operation, install 1 AMP fuse. 


Figure 3.1E 


VOLTAGE SELECTOR 
PCB/FUSE INSTALLATION 


CAUTION: IMPROPER INSTALLATION OF 
PCB/FUSE MAY RESULT IN 
SERIOUS DAMAGE TO UNIT. 


“ Voltage Selector PCB 


CB into AC receptacle such that 


REAR PANELS OF MONITORS 


— 
bo 
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“HIGH” POSITION “750” POSITION 


(DOWN) (UP) 


REAR PANEL OF TERMINAL 


Figure 3.2 
Connection of Daisy Chained Monitors 


With the correct power applied to the AED 512/767 terminal and monitor, push the 
power switch on the left, rear surface of the terminal (per Figure 3.1) to ON (UP 
position)and also switch ON the monitor power (switch is located in rear). Within a 
second or two, an audible chirp sound will be heard indicating the terminal self-test 
diagnostics have been successfully completed. 


If no chirp is heard, check the power switch and toggle it to the UP position. If the 
chirp is still not heard, recheck the AC power connections and try again. 


Assuming the terminal chirps, a terminal signature message should be visible on the 
upper left hand corner of the monitor screen. The sisnauure will be of the form — 


AED (Model (Circuit Board —‘*V (Firmware 2 
Number) Revision Letter), Revision Number) 


Examples are AED 512B V82.7 and & _ The Firmware 
Revision Number will have the form YEAR. MONTH; these examples show a version 
released in 1982, the 7th month. If the signature message is not immediately visible, 
recheck the cables and make sure the monitor power is ON; depress twice the RESET 
key on the left top row of the keyboard and now the chirp and signature should be 
evident. 


3.4 VERIFICATION OF OPERATION 


Assuming the terminal chirps and the terminal signature appears, a few quick tests 
should then be run from the keyboard. The following description assumes a terminal 
having three or more memory planes. A machine with just one plane would have 
available only the colors black and red, using the standard (default) color table. 


3.4.1 Basic Verification 


First, depress the LOCAL key (to the right of RESET), followed by the CURSOR and 
ESC keys. A green dotted “X”’ cursor should appear on the ay 


iL Manually moving the joystick (at the right aide of the control snes 
will cause the cursor to move. Place the cursor at a desired position and depress O (for 
Origin of circle; cursor will disappear) followed by A; a red circle should appear with 
the cursor at its center. Depressing I (Interior Fill) will fill the circle red. 


Move the cursor to a new location, then perform the keystroke sequence: 


C 
CTRLB 
O 
SPACE 


Note, CTRL B is achieved by simultaneously depressing, once only, the CTRL and B 
keys. A green circle of diameter equal to one-half that of the red circle will appear. 
Depressing I will fill the circle green but not go beyond any boundary surrounding the 
cursor. 
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Move the cursor to a third location, this one just outside the green circle. Do keystrokes: 


C 

CTRL D 
O 

RUB 


A blue circle of diameter twice that of the red circle will appear. Depressing I will fill 
the circle blue, but not beyond any boundary surrounding the cursor. 


To move the display about the monitor screen, depress PAN and move the joystick. 
Depress PAN again to disable the movement control. 


Clear the screen and return the terminal to its turn-on condition (Alphanumeric Mode) 
by depressing RESET twice. This completes the few quick tests to verify correct 
installation and operation. 


3.4.2 Additional Operations 
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Depending upon how many memory planes are installed in the terminal, the circles 
can be drawn with various colors other than red by changing the color before 
depressing O. Color change is achieved, in the Interpreter (Graphics) Mode, by: noting 
the cursor is on the screen (if extinguished, depress CURSOR key); striking C (Color 
change); and then simultaneously depressing several keys to obtain one of the colors 
listed below (e.g., CTRL and D keys to get a blue circle). 


| PIXEL VALUE 
CIRCLE COLOR KEYS DEPRESSED (COLOR TABLE ADDRESS) 


BLACK ‘CTRL SHIFT P 0 
RED CTRLA 1 
GREEN CTRL B 2 
YELLOW CTRL C 3 
BLUE CTRL D 4 
MAGENTA CTRL E 5) 
CYAN CTRL F 6 
WHITE CTRLG 7 


To fill the complete background surrounding a boundary or figure, activate the cursor, 
position it outside the boundary, select a color, and depress I. All unbounded areas will 
be colored by the seed (or Internal) fill algorithm incorporated in the AED 512/767 
firmware. 


Depressing RESET twice will clear the screen, returning the terminal to its initialized 
condition. 


\ 


ay 


Wd 


i 


mS) 
m 
0 


KEYSTROKE SEQUENCE 


FOR RED BOUNDARY FILL 


(CURSOR AT P1 OR P2) 


B | 
CONTROLA 


BLUE 


KEYSTROKE SEQUENCE 


FOR BLUE BOUNDARY FILL 


(CURSOR AT P2 OR P3) 


B 
CONTROL D 
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Intersecting circles or polygons can be colored using V (oVerlay fill) instead of I 
(Interior fill), the result being a Venn diagram with primary colors additive in common 
bounded areas. Refer to the IFL and OFL commands. 


Figure 3.3 illustrates use of the boundary fill capability of the terminal. Refer to the 
BFL command. 


To change the entire screen to a color other than black, command the terminal to: 1) 
change background color, 2) select the color, and 3) erase screen and print it in the 
newly selected color. The keystroke sequence would be (to get a white screen) — 


KEYSTROKE COMMENT 


LOCAL 
ESC Puts terminal in Interpreter Mode 
[ Left bracket, single character code for “set background color” 
CTRLG Says color desired is white 
(CTRL G =7 in ASCII code) 
CTRL L Form feed; clear screen and advance to new page/screenful, 


with newly assigned color. 


Locating the cursor at an intersection of lines or at any other area of interest, then 
depressing ZOOM IN, centers the area of interest and magnifies it by 2. Repeatedly 
depressing ZOOM IN produces successive integer magnifications (X2, X38, X4,...., 
X16) up to 16 times. Depressing ZOOM OUT decreases the magnification by integers 
(x15, x14, x13, x12,....x1). A very important feature of the terminal is the ability to 
select some particular point (and surrounding area) from any place on the video 
display and, on command, have the monitor re-draw the display with the selected 
point and region magnified and moved to the center of the screen. This is accom- 
plished by depressing CURSOR, then manipulating the joystick to place the cursor on 
the point of interest. Depressing ZOOM IN will center the cursor and magnify the 
image by increasing integers. 


If the cursor is enabled, the Pixel under the cursor will remain stationary on the 
screen, with the rest of the 1 di f the first point as ZOOM IN i 
successively depressed. 


To move the display about the monitor screen, depress PAN and move the joystick. 
Switch the joystick to the rate mode (velocity and direction proportional to joystick 
deflection) by depressing the RATE key adjacent to the CURSOR key. Move the 
joystick to various angles and observe the screen images or cursor. © 
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3.5 COMMUNICATIONS 


The AED 512/767 communicates with computers, plotters, digitizer tablets, modems, 
etc., through the connectors shown in Figure 3.2. Select the proper cable(s) and 
interconnect the AED 512/767 terminal to your CPU, modem, etc. For serial 
interfaces, be sure the BAUD RATE is set properly because experience has shown this 
to be a common source of installation difficulty. 


3.6 SOFTWARE 


HOST computer software, which may include a Terminal Access Package (TAP), 
permits the AED 512/767 to operate as a teletype or video display unit utilizing bit 
serial transfers from 300 to 19,200 baud. The AED 512/767 emulates the Tektronix 
4010-4014 series terminals and is, therefore, compatible with host software written for 
them. Direct Memory Access (DMA) transfers are achieved through the PARALLEL 
INTERFACE port and a CPU/DMaA interface; however, a software device driver must, 
in some cases, be installed in the host software operating system. 


3.4 OVERNIGHT OR CONTINUOUS USE 
WARNING 
The AED 512/767 can be left with Power ON continuously; however, it is possible to 
damage the phosphorluminescent materials if one image is left on the screen for 
prolonged periods of time. To avoid this, either a) hit CTRL L (form feed) in Local 
Mode to clear the screen, b) activate RATE panning, or c) turn the unit OFF. 


3.8 SWITCH SETTINGS: AED 512/767 


COMMUNICATIONS SWITCH SETTINGS 


Switch # Function 
1 X On/X Off Enable When Up 
2 Locks RTS True When Up 
3, 4,5 | Aux Baud Rate 
6, 7,8 | Host Baud Rate | 


Setting Baud Rate: During system reset the baud rate is selected according to the 
back panel DIP switch labeled ‘““COMM”. This baud rate can be overidden from 
the keyboard or under host program control using the SBR function (See Terminal 
Command Protocol, Chapter 5). 


- Positions 3 through 5 specify “AUX” baud rate. | 
- Positions 6 through 8 (right-most) specify “HOST” baud rate. 
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Comm. Switch Position 


3 
6 


DN 
DN 


DN © 


UP 
UP 
UP 


4 
7 


DN 
DN 


UP 
UP 
DB/ 


DN 
UP 
UP 


5 (AUX) 
8 (HOST) 


DN 
UP 


ppeu F 
UP 
UP 


DN 
UP 


Communication 
Rate 


300 Baud | 
600 Baud 
1200 Baud 
2400 Baud 
4800 Baud 
9600 Baud 
19200 Baud 
External Clock/16 * 


“Baud rate of 9600; external clock should be 16 x 9600 = 153.6 KHz, for example. 


Switch # 


6, 7,8 


1 


OPTION SWITCH SETTINGS 
(for Communications Protocol, Host to Terminal) 


Position 


UP 
DN 


UP 


DN 


UP 
DN 


UP 


DN 


UP 


DN 


Value 0 - 7 with 
MSB = Bit 6. 


Result 


Half duplex transmission with local echo 


Full duplex transmission. 


SPACE will erase characters spaced over. Backspace 
will not erase. 


Backspace will erase character and fill background color. 


Rubouts are ignored 


Rubouts are not ignored 


Priority given to TEK4014 command set. Always set 
this switch UP when emulating the 4014. The OPT 
command #6 overrides this switch when such emu- 
lation is not desired 


Priority given to AED 512/ 767 command set 


Parallel: Full reset of terminal occurs when Command 
Out word, with bit 8 set, is transmitted. 


Serial: Standard bit stream configuration, only. See 
chart below. 


Parallel: Terminal reset is independent of bit 8 of 
Command Out. 


Serial: With switches 6 - 8, specifies the serial data 
configuration as detailed in the following table. 


Parallel: With Switch 5 UP, specifies the device 
address among multiple terminals on I/O bus. 
Serial: With Switch 5 DOWN, specifies the serial data 
configuration as detailed in the following table. 
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Should it be necessary to change to another Ceneseraton of the “HOST” serial port, 
set the OPTIONS switch, positions 5 - 8 as follows: | 


Option Switch Position Character 

5 6 7 8 Configuration 
UP xX x x 8+0+2 (Standard) 
DN DN DN DN 8+0+2 
DN DN DN UP 8+0+1 
DN DN UP ODN 8+EVEN +1 
DN DN UP UP 8+ODD+1 
DN UP DN~ UP | 7+ EVEN +2 
DN UP. DN UP. 7+0DD+2 
DN UP UP’ DN 7+EVEN +1 
DN UP UP UP 7+ODD+1 


NOTE: x =Does not matter 


The standard serial character configuration is 1 start bit, followed by 8 data bits 
followed by 2 stop bits. This is abbreviated as 8 + 0 + 2, for: 


8 Data Bits 
0 Parity Bits 
2 Stop Bits 


NOTES: 


1. Please use 8 data bits when possible. 


2. If using multiple terminal parallel communication (below), it is not possible to 
depart from the standard serial configuration through DIP switch settings since 
positions 6 - 8 are used to select the terminal device number (“‘unit” numbered) 


On the AED 512, the parity bit is 
discarded by the serial interface and therefore the terminal can be run in “no parity” 
mode, regardless of the parity of the host computer. 
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Position Of 
Switch #1 


DN 
UP 
DN 
UP 


Switch #4 
DN 


Switch #6 


Switch #8 


Result 


Display window is fully to the left in video memory. 
Display window is 32 pixels to the right of the above. 
Display window is 64 pixels to the right. 

Display window is 96 pixels to the right. 


Setting NOT ALLOWABLE* 
Visible window is 768 pixels wide 
Visible window is 640 pixels wide. 


Visible window is 512 pixels wide. 


High refresh rate (37 to 41 Hz) 
Setting NOT ALLOWABLE* 
Setting NOT ALLOWABLE* 
Low refresh rate (24 to 31 Hz) 


Visible window is 483 lines high. 
Visible window is 575 lines high. 


The AED 512/767 can refresh at 2:1 interlace compared to power line frequency. For 
example, with 60Hz power either terminal will refresh all scan lines on the screen in 
1/30th of a second, the same condition which exists with USA broadcast television 
receivers. Single horizontal vectors and, to an extent, pixel matrix text characters will 
appear to flicker when displayed on standard persistence monitors. Again, the same is 
true with standard broadcast TV receivers. At 50Hz power the flicker is worse because 
the 2:1 interlace results in a 1/25th of a second refresh period. To reduce the flicker 
problem, long persistence monitors can be used; so the system still conforms to 
broadcast TV refresh standards - NTSC or CCIR. Unfortunately, long persistence 
phosphors smear the image when it is dynamic. 
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To avoid having the refresh rate inflexibly set at twice the power line frequency, the 
raster scan timing can be synchronized to an internally generated, stable clock. This 
happens when the Video Synchronizing Switch in Figure 3.1 is set to INternal. Then it 
is very possible to have, for example, a 30 Hz refresh rate (rather than 25 Hz) when 
operating the terminal and monitor from 50 Hz powe 


limited, refresh rate and number of pixels per screen (resolution) are interrelated. 


Display Sync 
Switch Settings Display Refresh Switch 
#4 #5 #6 #7 &##8 Window Rate Setting 


UP DN DN DN _ UP 768H X 575V* 37Hz Approx. INternal 


DN UP DN DN _ DN 640H x4838V © 42Hz Approx. INternal 
UP UP UP UP DN 512H x 483V 30Hz LINE 
DN UP UP UP DN 640 x 483V** 30Hz LINE 
UP UP UP UP DN 512Hx483V 25Hz © LINE*** 


* Standard configuration shipped. If terminal is supplied with monitor, both will be 
adjusted for 37 Hz refresh. 


** May require internal adjustment to terminal 


*** With 50 Hz power, a 30 Hz refresh rate may be obtained with an NTSC sync 
PROM (switches 6 and 7 UP) and the sync switch to INternal. 


3-16 | 12/82 


3.9 GENERAL INSTALLATION CHECK LIST FOR 
AED 512/767 AND HOST CPU 


1. —Cis Check linee voltage - - 240V OR 110V 
2. _S—sC Clee fuse flip chip (if on your terminal). 
3. __—é« NX. cable connections solid; arrows matched, pin 1 to 


pin 1; cable in good condition. 


4, _ ss —C Bards in CPU seated correctly. 
oD. ss —<C C*eeck: baud rate, communication switch, parity. 
6. _ ss :—éC Peer nn eveerytthing, CPU last! 


3.9.1 Troubleshooting 


PROBLEM CHECK 
No chirp, no response (dead unit) Unit plugged in? 
Power LED on? 
Fuse OK? 


Repeat power up sequence. 


Unit chirps -- no signature on screen RGB cables connected? 
eg ALD A128 V82.9 Power cable for monitor plugged in? 
Monitor on/off switch activated? 


Toggle switch on terminal set to line or 
internal position? 


Excessive flicker Adjust brightness and gain 

Monitor displays “check sum error” Indicates bad PROMS-replace. 

Vertical lines on power up or fill Probable bad memory chip. 

Plaid pattern or individual pixels Component failure - e.g.: bad chip, PROM, 
displayed keyboard. 


Unit powers up but keyboard will not © Remove terminal top cover and check for 
respond cable connections. 
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PROBLEM CHECK 


All LED’s on and/or indistinguish- Improper power-up sequence, power-up 
able patterns on screen. CPU last. 


Reset, turn power OFF and ON. 
Some component is “hanging” bus. 


* Disconnect communication cables and try 
512/767 in stand-alone mode. 


512/767 chirps repeatedly Buffer overload. If operating with CPU, is 
COMM switch #1 up enabling X ON/ X 
OFF? If in stand-alone mode, a component 
failure is indicated. 


Patches of uneven color on screen Purity problem. Degauss. Fill screen with 
red. Press degaussing button on back of 
monitor and hold in for several seconds. 
Monitor should be warmed up for approxi- 
mately 10 minutes before degaussing. 


Do not store metal objects on top of 
monitor 


Tektronix emulation won’t operate Option switch 4 up? Check baud rate and 
parity. 
Graphic tablet will not function ~ Cursor on? ETC command issued? Aux 


baud rate same as bit pad baud rate? 
Degauss bit pad with magnet. Pen and 
power supply properly connected? 


RS232 cable-connections to pins 2 and 8 
crossed on one end of cable? 


DIP switches inside bit pad set properly? 


Daisy chain of monitors not 19” monitor must be last in chain. Set 19” 
functioning properly or image monitor termination switch to 75 ohms. 13” 
is too dark in hue monitor should be set to high impedance. 


*Tfthe 512 or 767 functions in stand-alone mode, re-connect RS232 cable to the terminal. Remove all I/O devices from 
the CPU, leaving in the CPU card, memory, serial interface and terminator.(CAUTION: Power down CPU before 
removing boards. THIS IS ESSENTIAL!!!) Hit break key to test for serial communication. If there is no serial 
communication, suspect a computer problem, bad RS232 cable, or possible serial port failure. First try another 
cable. Then try removing boards and cleaning the gold part of connector fingers with an eraser. Carefully reset 
boards and try again. If serial communication works start adding I/O devices one at a time, the DMA interface first. 
Check again for serial communication. Keep adding I/O devices until you find the problem device or cable. 


NOTE: The flat gray I/O cable must be connected properly to the unit and I/O device during testing for parallel 
communication . 
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4. KEYS AND INDICATORS 

4.1 SPECIAL FUNCTION KEYS (4-1) 
4.2 STANDARD FUNCTION KEYS (4-8) 
4.3 INDICATORS (4-8) 

4.4 THE NORMAL (7X12) FONT (4-10) 


— ASCII CODE CHARTS 
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4 KEYS AND INDICATORS 


This chapter describes the keys and indicator lights on the AED 512/767 keyboard. 
The user is assumed to have read Chapter 3 entitled Installation, and to have 
performed the suggested keyboard operations described there. In this chapter, a more 
complete description of each key’s function is provided. Please refer first to Figure 4.1A 
or 4.1B, following, to refresh your memory of the location of the keys on your terminal. 
Perhaps even better, you should sit down at your AED 512 or AED 767 and try out the 
keys as we describe them. The keys are treated from the top, left to right on your 
key board. 


4.1 SPECIAL FUNCTION KEYS 


Reset 


Hitting the RESKT key the first time interrupts the terminal’s current task and causes 
it to enter Interpreter Mode. (If already in the Interpreter Mode, the first RESET 
cancels a pending or partially completed command.) Hitting this key again after one 
second (without any other keystroke) invokes a FULL RESET which reinitializes the 
terminal. All default modes and conditions (such as Baud rates on HOST and AUX 
ports) are reinstated, self-test diagnostics are performed, and the terminal is placed in 
Alphanumeric Mode. Following initialization, the terminal signature appears on the 
upper left corner of the display and then the terminal chirps, signifying that no self- 
test errors have been found. 


Local 


After initialization (FULL RESET) the terminal is in Remote Mode. In this mode, data 
can be exchanged with the host through the serial or parallel communication ports. 
Pressing the LOCAL key puts the terminal in Local Mode. In Local Mode, keystrokes 
entered on the terminal are moved to the receive buffer where they are processed as if 
they had come from the host. Data sent serially by the host is ignored; host data sent 
via parallel transmission is not. — 


Lower Case (AED 512 only) 


After the AED 512 has been initialized, it is in ALL CAPS Mode. To generate lower 
case codes, hit the LOWER CASE key. The indicator light above the key will light up 
showing that Lower Case Mode is in effect. Use the SHIFT key to generate capital 
letters while in Lower Case Mode. 


are in Local Mode, you must press the CAPS LOCK key or depress the SHIFT key 
before you can execute certain commands. Pressing the CAPS LOCK key puts the 
terminal in Upper Case Mode until FULL RESET or again depressing CAPS LOCK. 
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Figure 4.1.A 
AED 512 Keyboard 
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4.1 SPECIAL FUNCTION KEYS (continued) 


Scroll Disable 


Normally, when scrolling begins, after the bottom line of text has been written, the 
entire image is scrolled (or moved) upward by one line. Then the next line of text is 
written into the available new bottom line. The top line of text is moved off-screen and 
erased from video memory. 


However, if the SCROLL DISABLE key has been pressed, the terminal will stop 
scrolling (hang) after the bottom line has been filled. The Scroll Disable indicator will 
light and no additional characters will be displayed. This feature “freezes” the display 
to allow the reading of text that otherwise would be scrolled upward too rapidly to be 
read. Depressing SCROLL DISABLE again will reinstate scrolling. 


A Form Feed (CTRL L) character code generated while text is being sent will also stop 
scrolling of the text. CAUTION: If the host computer is communicating over the serial 
interface and does not support XON/XOFF or RTS handshaking, the incoming text 
may be lost. 7 


Pan 


Depressing this key lights the corresponding indicator and places the terminal in 
Joystick Pan Mode. Absolute or Rate pan can be selected with the RATE key 
(described below). Pan Mode will remain in effect until the PAN key is hit once more or 
the Disable Pan (DPA) command is issued. The joystick may be used to move the 
display in the X-Y plane. 


If the Cursor Indicator and the Pan Indicator are both lit, the cursor pans with the 
screen image as the joystick is moved. 


The term panning is used to refer to movement of the display window in X or Y, or 
both, coordinates. It thus includes scrolling as the special case of vertical (Y direction) 
movement. 


Zoom In 


On the AED 512, when the ZOOM IN key is depressed with the cursor OFF, the image 
at the center of the screen will remain in the center with a X2 magnification. 
Depressing the ZOOM IN key again will magnify the same image to X38, etc. If the 
cursor is ON, the image area it covers will be moved to the center of the screen and 
magnified, but the cursor will remain in the same physical position on the screen 
where it was just before the ZOOM IN key was depressed. Thus, depressing the ZOOM 
IN key again will move to the center of the screen whatever area of the image is 
covered by the cursor. The image will keep moving as the ZOOM IN key is depressed. 
To prevent the image from successively moving, either reposition the cursor to the 
image area of interest or extinguish the cursor after the first zoom. 
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4.1 SPECIAL FUNCTION KEYS (continued) 


Zoom Out 


Depressing this key will contract (demagnify) the display to the next lower zoom 
factor. When zoom reaches X1, the Zoomed Indicator goes out. The current screen 
center will not change during ZOOM OUT, whether or not the cursor is ON. 


User Programmable Keys, 0 Through 7 


Keys 0-7 are programmable by the user with commands DPK and DSK. Therefore, 
they are “soft” keys. The AED 512 and AED 767 keyboards have some differences in 
the default uses of these keys as shown below: 


Default (Unprogrammed) 
Key AED 512 
0 — Blue Grid 
1 — Anti-alias 
2 — Font Normal 
3 Font Small Font Small 
4 Reverse Video | Reverse Video 
5 Trace Trace 
6 Hard Copy Hard Copy 
7 Cursor Cursor 


The functions listed above and described below are in effect after power-up or after a 
full reset; they persist until programmed by the terminal user. 


USER PROGRAMMABLE SPECIAL FUNCTION KEYS 


Depressing this key invokes the anti-aliasing function which 
causes subsequent vectors drawn with colors 0 through 7 to be 
visually smoothed. Depressing this key a second time causes 
subsequent vector drawing of colors 0 through 7 to become jagged 
again. See Chapter 1 and the Anti-Alias Vector (AAV) command 
in Chapter 5. 


Depressing this key causes a rectangular grid to be nondestruc- 
tively superimposed on any image just previously displayed. The 
grid has blue lines at 8, 32 and 64 pixel spacing (horizontal and 
vertical) with intensity as a function of the spacing. Depressing 
this key again turns OFF the blue grid. See the BLG command in 
Chapter 5. 


After FULL RESET the terminal (normal) text characters are ina 
matrix 7 pixels wide by 12 pixels high, with 8 pixel horizontal 
spacing and 13 pixel vertical spacing between centers. See Section 
4.4, Should an alternative font have been selected, depressing this 
key will return the font to the normal size. : 
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el SPECIAL FUNCTION KEYS (continued) 


Font Small 


Depressing this key ell select a font which has characters in a 
matrix 5 pixels wide by 7 pixels high, with 6 aes horizontal and 
8 pixels vertical spacing. 


Reverse Video 


Normally, the monochrome output will be a whiteon-black ren- 
dering of data in the least significant memory plane. Toggling this 
key will result in a black-on-white, reverse video display. | 


Trace — 


This key supresses the incoming escape (ESC) character and 
prevents the terminal from operating in the Interpreter Mode. 
Thus, the incoming printable characters are printed on the screen 
rather than being interpreted as commands or arguments. This is 
a debugging aid when the terminal is connected to a computer. 


Hard Copy 
If in Alph Mode, d 


Cursor 


Depressing this key causes the cursor to be displayed on the 
screen and allows the cursor to be moved with the joystick. With 
the cursor OFF, the Draw Cursor Absolute (DCA) command will 
cause the cursor to appear at the CAP. However, if the cursor is 
ON or the Enable Joystick Cursor (EJC) command is invoked, the 
cursor will follow the joystick position rather than the CAP unless 
the CAP happens to coincide with the joystick position. 


Rate 


This key enables/disables the Joystick Rate Mode. In Rate Mode, horizontal and 
vertical image displacements will vary at a rate proportional to the joystick deflections 
from center position. A dead zone is provided in the center to allow freezing of the 
joystick values. When the joystick is not in Rate Mode, it is in Position Mode, where H 
and V components of image displacement depend only upon the absolute joystick 
position. 


Vernier 


This key enables joystick 16 to 1 vernier position control, i.e., improves (decreases) the 
sensitivity of cursor position to joystick movement. 


HERE IS 


No official current function. Pushing HERE IS may clear the screen without invoking 
RESET on your terminal, but this may change in future firmware. 
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4.1 SPECIAL FUNCTION KEYS (continued) 


ESC 
Sends ASCII ESC (decimal 27), and, if in Local Mode, lights the Interpreter Indicator. 


LF (Line Feed) 


Causes alphanumeric cursor (underline) to move one line space downward for each key 
depression. No horizontal movement results. 


RETURN 


Moves the alphanumeric cursor to the left margin of the display. No vertical movement 
results. 


CTRL (Control) 


Used in conjunction with another key to generate a non-printing character for control 
purposes. For example, if the terminal is in single character function code encoding 
mode, coincident depression of CTRL and L keys generates a “Form Feed (FF)’ 
command, 12 decimal or 0001100 binary, which clears the old display page to the 
background color but does not invoke RESET. See Figure 4.3. 


RUB (Rub Out) 


Sends ASCII DEL, 127 decimal. Most operating systems recognize this as “ignore last 
keystroke.” In the Local and Alphanumeric (Text) Mode, depressing RUB OUT will 
erase the last typed character. 


The RUB OUT command (from Host or AED keyboard) causes a cell to be written in 
the background color, backspaced one cell along the horizontal axis of the screen. The 
default cell size is 8H X 13V pixels and the background color is black, thus any selected 
character or image area of the cell size will be obliterated. 


REPT (Repeat) 


Repeats the last key typed, at a rate of approximately ten characters per second. If a 
programmable function key was the last key depressed before REPT is depressed, then 
the contents of that programmable key will be repeated. This is a useful feature if the 
programmable key contains the instructions to draw a circle, draw a filled circle, or fill 
a rectangle relative (FRR, Chapter 5) because the joystick (or tablet stylus) can be used 
as a paint brush while the REPT key is held down. 


BRK (Break) 


If the BREAK and CTRL keys are simultaneously held down, the terminal will send a 
break character over the HOST serial line. This is essentially a null character with no 
“stop” bits affixed. Depressing BRK by itself has no effect. 


SHIFT 


Use the SHIFT key to generate capital letters while the terminal is in Lower Case 
Mode. See Lower Case and Caps Lock headings above. 
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4.1 SPECIAL FUNCTION KEYS (continued) 


SPACE BAR | 
In Alphanumeric Mode, the space bar causes the alpha cursor to move one letter space 
to the right. When the right page border is reached the terminal automatically 
generates a carriage return and a line feed. 
NUMERIC PAD | 
Duplicates the digits 0-9 and a decimal point, for convenience. 
TAB | 
‘Same as space bar in Local Mode. If in Interpreter Mode, TAB returns the terminal to 
the Alpha Mode. On keyboards without TAB key, hit CTRL I to generate the responses 
just described. The terminal firmware is not programmed to provide a typewriter-like 
multiple space jump by the CAP (Current Access Position). 
Nul 


To generate a character with binary value 0 (nul), hit the two keys CTRL @ simul- 
taneously. Not a key, but an occasionally needed character. 


4.2 STANDARD FUNCTION KEYS 


Refer to the Keyboard drawing, Figures 4.1 A and B, and the ASCII Character Code 
Chart, Figures 4.3 A and B, for information concerning the additional control functions 
normally provided on exclusively alphanumeric terminals. For example, Form Feed = 
CTRL L. Of course the letter and decimal digit keys are standard function keys. 


4.3 INDICATORS 


From left to right, above the top row of the keyboard are the indicator lights. The label 
~ and function (when lit) of the indicator lights (LED’s) are defined as follows. 
Power 


When lighted, indicates presence of the +5 volts. 


Interpreter 
Indicates that the terminal is in Interpreter Mode (not Alphanumeric). Incoming 
characters are not printed but are interpreted as a command function code and 
arguments. | 

On (Local Mode) 

Indicates terminal is in Local Mode. Note that indicator is located just above the 
LOCAL key. 

Enable (Lower or Upper Case) | 

Indicates that Lower Case Mode is enabled (AED 512). 
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On (Scroll Disable) 


Indicates that the SCROLL DISABLE key, located just below the indicator, has been 
depressed, and if X ON/X OFF is invoked, incoming characters from the host have 
been stopped. If X/ON/X/OFF has not been invoked, incoming characters are being 
lost once the 256 byte character buffer is full. 


Enter 


No current function. 


Enable (Pan) 


Indicates either that the PAN key has been depressed, or that an Enable Pan (EPA) 
instruction code has been received. Note the indicator is just above the PAN key. 


Zoomed 


Indicates that the terminal is zoomed greater than X 1. 


Busy (Interpreter) 


Indicates the interpreter is executing a function code or awaiting the completion of a 
keystroke sequence. 


Register 


These eight indicators may be lit by the DRL command. The command’s argument 
will light a pattern of indicators based on a binary coded decimal equivalent. For 
example: DRL1. will light the far right indicator (above USER KEY 7); DRL2. will 
light the indicator second from the far right (above USER KEY 6); DRL 256. will light 
all eight indicators; and DRLO. will extinguish all indicators. 


If the DRL command is not invoked but a corresponding user function key is, the 
indicator above that key will light. (See the above section on USER PROGRAM- 
MABLE SPECIAL FUNCTION KEYS 0-7) If the DRLO. command is issued the light 
will be extinguished even though the corresponding function key is still active. 


Rate 


Indicates that the joystick “RATE” or POSITION” key (just below the indicator) has 
been depressed, subsequent to the last initialization. Cursor movement (rate) will now 
be proportional to joystick deflection from a central position. 


On (Vernier) 


Indicates that the VERNIER key just below the indicator has been depressed, sub- 
sequent to the last initialization. The sensitivity of cursor movement to joystick 
displacement is now reduced, allowing vernier (fine) control. 
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4.4 THE NORMAL (7 X 12) FONT 


Figure 4.2 shows sample pixel patterns (icons) as well as the location of the current 
access position (CAP) relative to the character body. Each character is located within a 
7 x 12 matrix. The 7 x 12 matrix is contained 1 in an 8 x 18 pixel cell which guarantees 
proper spacing between characters. 


So 
ae 


13 pixels | __ 


13 pixels 


pa wy em oad 


Figure 4.2 
Normal 7 x 12 Font | | 12/82 
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ASCII & IEEE (GPIB) CODE CHART 
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*Generated by holding depressed the CTRL key while typing the 
corresponding key shown in CONTROL columns. for example: 
NUL = CTRL and C keys depressed 
DLE CTRL and P keys depressed 
. CR = CTRL and M keys depressed 
(Copyright © 1979, Tektronix Inc. All rights reserved. Reproduced by permission.) 
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ASCII CODE CHART 


OCTAL 


** 000 
001 
002 
003 
004 
005 
006 
007 
010 
O11 
012 
013 
O14 
O15 
016 
O17 
020 
021 
022 
023 
024 
025 
026 
027 
030 
031 
032 
033 
034 
035 
036 

** 037 
040 
041 
042 
043 
044 
045 
046 
047 
050 
051 
052 
053 
054 
055 
056 
057 
060 


* This code is often sent with a parity bit and is thus sometimes referred to as an eight-bit code. 


** The codes from contiguous octal values 000 through 037 are non-printing control characters. 


OomoOnnwirhwonNnr On’ 


Sy Les = 


SEVEN UNIT CODES, ASCII * 


(Blank) 

(Start of Header) 
(Start of Text) 

(End of Text) 

(End of Transmission) 
(Enquiry) 


(Acknowledge (Positive)) 


(Bell) 
(Backspace) 


(Horizontal Tabulation) 


(Line Feed) 
(Vertical Tabulation) 
(Form Feed) 
(Carriage Return) 
(Shift Out) 

(Shift In) 

(Data Link Escape) 
(Device Control 1) 
(Device Control 2) 
(Device Control 3) 
(Device Control 4) 


(Negative Acknowledge) 


(Synchronization) 
(End of Text Block) 
(Cancel) © 

(End of Medium) 
(Substitute) 
(Escape) 

(File Separator) 
(Group Separator) 
(Record Separator) 
(Unit Separator) 
(Space) 
(Exclamation) 
(Quotation) . 
(Number Sign) 
(Dollar) 


' (Percent) 
(And Sign) 


(Closing Single Quote) 
(Left Paren) 

(Right Paren) 
(Asterisk) 

(Plus) 

(Comma) 

(Hyphen) 

(Period) 

(Slash) 


(Colon) 
(Semi-colon) 
(Less Than) 
(Equal) 

(Greater Than) 
(Question Mark) 


Figure 4.3.B 
ASCII Code Chart 


OCTAL 


100 
101 
102 
103 
104 
105 
106 
107 
110 
111 
112 
113 
114 
115 
116 
117 
120 
121 
122 


172 
173 
174 


177 


T= XY “NK MK SKI CHMNMDHVOASZSMTAGC “AOA DAVAO? Ee 


(Ampersand) 


(Reverse Slash) 


(Circumflex) 
(Underline) 


. 


(Opening Brace) 
(Vertical Line) 
(Closing Brace) 
(Overline (Tilde) 
DEL (Delete/Rubout) 


lm TT NK Ke Ese Ten ogvdosa Bree reno anor & 


(Opening Bracket) 


(Closing Bracket) 


(Open Single Quote) 
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5. TERMINAL CONTROL PROTOCOL (TCP) 
5.1 INTRODUCTION (5-1) 
5.2 FUNCTIONAL INDEX OF COMMANDS. (5-2) 


5.3 ALPHABETICAL ORDERING OF COMMANDS (5-4) 
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5. TERMINAL COMMAND PROTOCAL 


INTRODUCTION 
TERMINAL CONTROL STATES 


During power-up or manual reset, the terminal enters Alphanumeric Mode. 

In this state it acts in a fashion usual to alphanumeric-only terminals; 
that is. characters received are displayed on the screen from left to 
right; top to bottom. The normal ASCII control codes (carriage return, 

Line feed, form feed) are accepted and appropriately processed. 


Upon receipt of ESC code (27), the terminal enters graphic Interpreter 
Mode. Rather than being displayed. the next character received is in- 
terpreted asa "function code". Depending on the definition of the 
particular function, it may have one or more arguments ("oaperands">. 
The host program must send (or in Local operation, the operator must 
enter?) the expected number of operands because the next character will 
be interpreted as new function code. The interpreter returns to Alpha- 
numeric Mode when a function code received 15 either: 


i. f& control character other than ESC(27), GS(29). or nul (QO?. 
a. an undefined function. 


This character is then processed in Alphanumeric Mode. 


The preceding paragraph describes the default encoding scheme for 
doing graphics in the Interpreter Mode. In addition to this Single 
Character, Non-Mnemonic function coding, there is a Three Character, 
Mnemonic coding which provides an alternate way to invoke interpreter 
functions. For key graphics data antry, the operator can use the 
Longer but more easily remembered codes (e.g. set color, SEC) as 
gpposed to the arbitrary single-character codes (e.g. set color. C). 


FUNCTION AN OPERAND ENCODING 


All function codes have definitions which are printing characters in 
ASCII. In the description that follows, Function codes are given in 
all caps followed by necessary operands, if any. The actual characters 
or bytes expected by the interpreter depend upon the encoding scheme 
specified with the SEN function. Normally the function code will be 
one character and each operand one or more S8-bit bytes, which can be 
tallored to the user’s requirements. For instance, when a host 
cannot send certain control characters, the user might select ASCII 
hexadecimal encoded operands. | 
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FUNCTIONAL INDEX OF COMMANDS 


ALPHANUMERIC 


Text Characters ~ HOMe, Set Alpha cursor Color, Select Alpha 
Parameters. Set Console Status, XXX-eXit graphix, enter 
text mode | 


COLGR CONTROL 


Color Input ~- Load Anti-alias Table, Set Background Color, 
Set Alpha cursor Color, Set BLink: Set Cursor Colors, 
Set Color Table, Write Horizontal sCan-not AQI, Write 
Horizontal Scan -—- AOI, Write Horizontal Runs, Write 
Horizontal rUns, Write Pixel | 


Color Output ~- Read Pixel, Read Color Table, Read Horizontal 
Runs, Read Horizontal Scan 


Color Selection —- Set Current Colors 


COMMUNICATIONS 


Direct Memory Access ~ Define Area of Interest, Read Direct from 
AOI, Read Raster Direct, Start Command DMA, Set Console Status, 
Stop Direct Access ~- Read or Write, Select Interface -—- 5S or P, 
Set Up Caunters - For DMA, Write Direct into AOI. Write Raster 
Direct, eXit Command DMA 


Parallel ~- Set Console Status, Set Interface - S or P, Send Carriage 
Return, Stop Direct Access. 


Run Length Encoding — Define Area of Interest, Read Horizontal 
Runs, Read Horizontal Scan, Write Horizontal sCan (not AOI) 
Write Horizontal Runs, Write Horizontal Scan, Write Horizontal 
rUn alternate, Write Incremental Plotter mode, Write Multiple 
Pixels 


Serial — Copy to Aux, Programmable Option Number, Set Baud Rate, 


Send Carriage Return. Set Console Status, Set InterFace - S or P, 
Send Key Stroke, Set Turnaround Delay. Write Horizontal Runs 


TCP =2Z 


IMAGE PROCESSING 
Run Length Encoding ~ Read Color Table, Read Horizontal Runs; Read 
Horizontal Scan, Write Direct into Area of interest, Write 
Horizontal sCan; Write Horizontal RUns, Write Horizontal Runs 
alternate, Write Raster Direct 
INTERPRETER 
Graphics Mode -—- ESCape to interpreter, ReSet Terminal, Set ENcoding, 
XXX-eXit graphixX enter texXt mode 
KEYBOARD AND INDICATORS 


Function Keys - COPy, Define Programmable Key, Define Soft Keys, 
Set Console Status 


Indicators - Define Register LED 


MEMORY FEATURES 

Firmware 

User -— Jump User Subroutine, Load Microprocessor Ram: Set Stack End 

Video —- ERaSe write enabled planes, Form FeeD: MOVe cap absolute, 
MoVe cap Relative, Read CaP; Read Direct from AOI, Read Horizontal 
Origin, Read Horizontal Scan, Read Vertical Origin, Set Read Mask, 
Set Vertical Origin, Set Write Mask, Write Direct into AOI. Write 
Horizontal Runs. Write Horizontal Scan, Write Horizontal RUn 
alternative 


SUPEROAM 


SUPeroam, Set Read Mask 


TEKTRONIX 
GS ~ Enter = Tektronix Mode, programmable OPTion number, Set 
Tektronix Window (767 only). SUB = enter Tektronix compatible 
mode. 


3.2 ALPHABETICAL ORDERING OF COMMANDS 


The remainder of this chapter contains a detailed description of 


each terminal command. Commands are ordered alphabetically, by 
their 3-character mnemonic names. In the following examples, all 
references to enabling the "CAPS LOCK" key refer to the AED 767 
ONLY. | 


CURSOR, JOYSTICK, TABLET 
Cursor Control - Draw Cursor Absolute, Erase Cursor Unconditionally, 
Set Alpha cursor Color, Set Cursor Colors, Set Cursor Parameters, 
Set Console Status 
Cursor Output -— Read CaP 


Joystick ~- Disable Joystick Cursor, Enable Joystick Cursor, Read 
Joystick Position | 


Tablet ~ Define Tablet Mapping, Enable Tablet Cursor, Enable Tablet 
Polling, Read Tablet Position, Set Tablet Parameters 
DISPLAY SCREEN CONTROL 


Background Color — Blue Line Grid: Set Background Color: Set 
Console Status 


Scroll - Both Set Origins, Read Vertical Origin, Set Auto Roam: 
Set Vertical Origin, Vertical Scroll Relative 


Pan - Disable PAn, Enable PAn, Horizontal Scroll Relative, Read 
Horizontal Origin, Set Auto Roam, Set Horizontal Origin 


Zoom ~ Set Zoom Registers 


GRAPHICS PRIMITIVES 
Circles ~ Draw Circle, Draw Fat Circle 
Ellipses ~- draw EL1iPses 
Lines ~ Set Line Style 
Pixels ~ Read PiXels, Write Pixel 


Polygons ~ Boundary Fill. Draw Filled Polygon, Generalized overlay 
Fill, Interior Fill, Overlay Fill 


Rectangles - Draw Filled Rectangle, Define Stipple Pattern, Fill 
Rectangle Relative, Set Pattern Fill 


Special Font ~— Define Special Font, Erase Special Font, Write 
Special Font 


Vectors - Anti-Aliased Vectors, Draw Multiple Vectors. Draw Vector 
Absolute, Draw Vector Relative, Load Anti-~alias Table 
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LEGEND 


1. 


> 


on 


a 


10. 


il. 


CAP is the abbreviation for Current Access Position, AGI for 
Area of Interest. | 


All numbers are in decimal, except where otherwise noted. 
Text in quotes is ASCII encoded: e.g., "A"=65. 

The two-character sequence xx denotes a "don’t care" bit. 
Digit zero (0) will be slashed (0) only where necessary to 
prevent confusion. Note the difference between letter 0 
and numeral 0. 

The least significant bit in a given field is numbered 0. 


Operand text in parentheses ( ) is repeated one or more times. 


Operands are 8-bits except where otherwise noted by a numeric 
suffix, e.g.. nié indicates 16 bits. 


Operands preceded by a slash (/) are returned by the terminal 
to the host. 


Command names will be spelled, occasionally, to emphasize the 
three character encoding of the commands. For example, Boundary 
Fill (BFL>, Both Set Origin register (BSO>. 


In all examples instructions to enable the "CAPS LOCK" key refer 
to the AED 747 only. 


TOP = 5 


Draw a blue c 
(Note: blue c 


ircle 
ircle has no 


holes at intersection with 
the yellow because it was 


drawn last) 


Set color to red 


Do Boundary Fill to the 


blue boundary 


(CAP is 


inside, and boundary is 


a closed bliuve 


Example 2: Show the effect on a closed curve and a BFL to it, 
when the curve is intersected by another curve. 


TERMINAL 
DESCRIPTION 


PSeme CINE+ ene Gree SOIR OPeee eRTAT CETIS Ended eemES CRIES 


curve ) 


INITIALIZE TERMINAL 


SET ENCODING 


Move CAP to {250, 250} 


Draw yellow c 
with a radius 


ircle 
of i127 


Move CAP to £400, 110} 


Draw a blue c 
with a radius 


Return CAP to 
yellow circle 


ircle 
of 110 


inside the 


Set current color to red 


Do Boundary Fill to the 
yellow boundary 


(Note - the red fill leaks 


beyond the ye 


llow boundary, 


SEC4. DCL100. 


SEC1. 


BFL4. 


COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 
MOV250. 250. 


SEC3. DCL127. 


MOV400. 110. 


SEC4. DCL110. 


MOV250. 250. 


SEC1. 


BFL. 


to 


fill the entire screen (except 
for the yellow curve) 


The difficulty, in filling to a boundary that has been overdrawn by 
another, may be removed by restoring the continuity/closure before doing 


the fill of the desired boundary. 


boundary (Cin this example, 


BFL- 3 


in this example). 


This is done by redrawing the entire 
the yellow circle?) or by using the WPX, 
Pixel, command to individually restore the overdrawn pixels to the 
appropriate color (blue changed to yellow. 


Write 


APPLICABLE FOR AED 767 ONLY 
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(ATES COTES CURES CDIDD SEDRE EEEED CHE GRIED EHTEP ETD BEAST QESEA EVER CONES CELE sensT GRETL SENET EDETR GOEWE GTDTO GuEGD GUE GRIEN EUSP efETD creew comme SERe™ enIED ques 


Meee Gener ErEEt GOERS Eder GuEtEE WHEE GENTS CHES SEOTP GENCE EEEEA WEETD HUESD FUte® pers UAET GENES GENE ENTE C0OR? cuEDY EETE COERE BYELD SERED cOOET esneD EtOG8 atneD GREED 


SONET SOESS BOTT SPREE OTe) F001 ENtTt EOE COURS SEITE EEUTE GEOTD GEESE CFESD SEEEY artes SL ShEbt HEETE SESE BETTY SEER EETEE ESTES 91000 Eien aoEED quEee SRSER eeRte ameeD 


PURPOSE: 


The Blue Line Grid (BLG) command allows the user to turn the 
hardware blue line grid on and off. 


#Extended Function (Must be preceeded by a "+" in single character 
mode}. 


FORMAT: 
BLG switch 
Where; 
switch (Ol, o-type) indicates the status of the blue line 
grid and is defined as follows: 
O - the blue line grid is turned off (invisible) 
1 - the blue line grid is turned on (visible) 
USAGE: 


The BLG command allows the user, under either program or keyboard 
control, to make the blue line grid visible or invisible. 


NOTES: 


a. If the interpreter is in one character non-mnemonic encoding 
(see SEN command) then the user must prefix this command with 
a+ (enter extended command mode). This sequence is not neces- 
sary in 3 character mnemonic encoding mode or if the host 
computer is capable of transmitting 8 bits of data. In the 
latter case the hex FUNCTION CODE should be used. 
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The grid is non-destructive, that is it does not occupy video 
memory and therefore does not have any permanent effect on 
images displayed on the screen when it is turned on or off. 


The grid appears on the screen as a heavy blue line every 64 


pixels, a medium blue line every 32 pixels, and a light blue 
line every 8 pixels. 7 | 


The grid intensity can be adjusted with the grid adjust pot 
located on the terminal back plane. 


BLGL2 
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GRTED GOGES SOSEn OrmT qwee Seid) SPREE SUOET COEUR BUSEY BEERS ENED Deerd EItee CnEee arEgt SETSE GOUes AEDST GEER KaNeE EEEET BERETS SPUR? eneme GEtS GRERe Stes EREDD Cenne Genee 

BSO Se ae Rea A A ee CRG tie eee eee eee BSO 
CERES BNPES GVERD BOISE Etdse CVSEP SETH OOPSF SaPED GOETE GEETR GRONE QPEER HENNE suERR Samed STOTT CORSE GUUS GESED GUSH CEDED GUNES R40) ERED) EEPS SObES GETS SETS ERNTS guEte 


CREEL QEETE Inowe HESSD ouDeD TRTEL GEENE EHEEY SERVS SRCOY GREET ENE CEtet CRUSs STEP Vela: EUEbS SEFLE ERTEL WETS CURIE CEEES GbE GEESE guRhe eETEE GREED SEN" GUnET euste Seq 


PURPOSE: 


The Both Set Origin Register (BSO) command changes the position 
in video memory at which the upper left corner of the display window 
is located. This single command may be used to functionally replace 
the SHO and SVO commands. 


FORMAT : 
BSO : x10 yildO 
Where; 
x10 (0 * S11/1023, c-type) is the x-coordinate of the pixel 
in video memory at which the raster display will originate: 
ylO (O * $11/1023, c-type) is the y-coordinate of the pixel 
in video memory at which the raster display will originate; 
USAGE: 

The BSO command allows the terminal programmer to simultaneously 
reset both the horizontal and vertical origin registers. These regis- 
ters determine the location in video memory at which the monitor scan 
originates. Changing the contents of these registers has the effect 


of moving (panning) the display window across a fixed image in memory. 


BSO-1 


NOTES: 


1. The default values are x10 = O; yi0 = 482 or Sil (512), 482 or 


27 (767). 


EXAMPLE: 


Illustrate the use of BSO by generating the figure shown in 
Figure A, then moving display origins to produce Figures B and C. 


DESCRIPTION 


CRON GENRE Genbe GHD BYERE BHREY OTHE BNtER eneRy HERE aEEEe 


INITIALIZE TERMINAL 
SET ENCODING 
Move CAP to {255, 255} 


Draw fat circle of 
radius 5; 

do an interior fill in 
red (default) 


Set current color to 
qreen 


Move CAP to {255, 241}, 
the center of 512 x 483 
window 

Draw fat circle, radius 5 


Write a pixel at circle 
center 


Set current color to blue > 


Draw fat circle of radius 
30 (Display is that of 
Fig. Ad 


Move display origin to 
center of red ball 
(Display is that of 
Fig. B?> 


Move display origin to 
center of green/blue 
circles (Display is that 
of Fig. C} 
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TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


MOV255. 255. 


DFCS. IFL 


SEC2. 


MOV255. 241. 


DFCOS. 


WP X22. 


SEC 4. 


-DFC3O. 


BSO255. 255. 


BS0255. 241. 


StS” WERE RIETD GENES ERDTD DoUE SENIE CONES BEERS OORUE EETES HORTT ERETI BEE CEEPD TEETH CREED BOSE ORUER GREDE ERETD RewEt GETEH EEONE ERIED RORER BEIAR MOTD *H08R COTES CORNT 


SAAR SONED ERED BARRY CHUDY GAIN Ged? EEE ORTTE DOE UETRS aEmTe GINER REUEt ORES Shan UHIEt FUSED RENTS BORED CORED LOTS? Gonde SUED HERE Qtden enIE ERENt eRteR eee CERNE 


FUNCTION CODES 
COP COP 


GOPTe CONE GORTE CEEOR CRIED DrmED 05041 CRUD WIEWD EDITS COETS GREET BUCEP SWEET ABOCT enSTE EHOW DOTED OEVE CORRS S2SED UNA aYTEE HENNY COUT CRETE amOeY SheKs HObte NEDED eRbED 


THRE GHEE ERE BEER GPORT 41020 eden GmNNS CODY SEETD WEES OREEE CRETE BONED CERET sees CORE CITE BNOE! GEOET CONEY GREG SOERE TONCD HUEY RANDY CENTS BEdEh HENDS GRtNY CREED 


PURPOSE: 


The Copy (COP) command allows the user to copy the image in video 
memory onto a hardcopy device. 


FORMAT: 
COP i device ncopies 
Where; 
device (O15, o-type) is the device number of the hardcopy 
unit ; 
ncopies (O15. o-type) is the number of copies to be made 
USAGE: 


The COP command allows the user to utilize an ink on paper (color 
copy) device to obtain a hardcopy of the image presently in video 
memory. 


COP-1 


CAUES OBURD Shedd 49000 GERAD HERE 28rd GENTE SHOUD aFERs CUNOT BEEN) GEERT AREER Thad GtTER AEDLY EATEN GOTT OTOED GENER Honey GUNN ertul GtEte GReUS abeNe Stand ENDED eRERD tuEED 


COVES GREED AhtEY GET) EEOEE BEIT BOLEH TIERS GOETS ERERE ORETS GENTE ERUEE KORDD HONED eRETs NODE SROOE SEDI GENTE AENCS CutUD CONT NOTED CUES NEERD goERe Bitte ENtEn aUtED wanED 


GOtOP AOETL AEEES CRED GIETT SFnEs CHES OFEER UNDE PEGED TUES NEUES BUDTR Gews GOute OrarE saDED ETETS WOYD GREET BIEES CuNEY EREND WIND atERe GEETE EbEE SFERD ERNOe GREE CuneD 


GREE CORED EYSSE HERTS BENTO GYEde HEUTE BSOTD HELSE FatIT BOEDE GPLOT CUDPD GHPED SPPED sbeen GINA GENRE THVOE GEOTE BONS CREED ERTEY Ett CORR EROYS Ute REND CUED COE GpeeT 


PURPOSE: 


The Define Area of Interest (DAI) command specifies a rectangular 
area to which the video memory scan may be restricted for purposes of 
reading or writing with subsequent commands (e.g. WHS, RHS, WHR, RHR, etc. >. 
This area is referred to as the Area of Interest (ADI) and is defined as 
a rectangular area with one corner at CAP and the diagonally opposite 
corners at (x,y). 


VIDEO MEMORY 


CAP 

Leet enane eseae eeeeeats t Xe eer ener 
aS ae ere ot A oe ee 
Se ae rey eee ae 7 a aaa ‘ 
Se ee ee > am aa i 
ee ae > Sore ornare 
ee ee ee i aaa ar 
sol cate at 


C3 
> 
me 
” 


Xr Y 


FORMAT: 


ARORS GUARD ENEKD TeeEs BORE? CORD Dowd GasEt AVEVS CuO wHEeD 


RE CONOR CETEN serITh BOEeD AEOED EIND GOES dEnED BIERE aNEd 


Where: 


X (O ™~ $11/1023, c-type) is the x coordinate of the corner 
of the ADI opposite the corner at 
the CAP. 


Y (OO ™ 5311/1023. c-type) is the y coordinate of the corner 


of the AOI apposite the corner at 
the CAP. 


DAI-1 


NOTES: 


L. If CAP x is less than the x coordinate specified in the DAI 
command then the scan will be left to right, otherwise the 
scan will be right to left. If CAP y is less than 
the y coordinate specified in the DAI command then the scan 
will be from bottom to top, otherwise the scan will be from 
top to bottom. 


ie 


DAI applies only to run-length encoded read/write operations 
and DMA transfers to and from the AQT. 


DAI-2 


4 FUNCTION CODES 
DCA DCA 


CURED GAOT CONLD COED MOORE CES thtRs ELTRN HER COREE COMNG GENES ERDTE GREED CROTY grote aEEte OOTEN FETED GSES GEPEE eedER weEEt EPTTS COOTE Greed CORT? QUIRED elous GREW CREER 


PURPOSE: 


The Draw Cursor Absolute (DCA) command erases the cursor from the 
CAP, if necessary, and redraws it centered at a specified location. 


FORMAT: 
DCA i X Y 
Where: 
X (O ™“ $12/1023, c-type)d is the x coordinate where the 
cursor is to be redrawn 
Y (0 * 5312/1023, c-type) is the y coordinate where the 
cursor is to be redrawn 
USAGE: 

The DCA command is a convenient way to visually indicate a posi- 
tion by drawing a cursor at that point. It may also be used to leave 
a marker (cursor) at the last position of the joystick after the DJC 
command is used. Once issued, the cursor will remain on the screen 
until the ECU command is issued. The DCA is overidden if the joystick 
is enabled. The cursor will remain when the joystick is disabled until 


an ECU is issued. 


DCA-1 


COUP ERAGE GHREE OENTR AOEED qunse HUNTER GRED® GTN smd BIST? EUEEE UREEP AUS ETERS Ceted EPCer SEPET eHoEY EEE BESS ERGWE quEER SEESE CFERD HEED ahEEd GUEAS COTES eDEDD Gente 


CRNEF AFSES GENEY ETH SVEEE QeTET ENTES OEET GESTS MedED SHON SERED ERETT GtNE GHEDT GETS ween SOEPY ObIES EHENE COEU> eEtERD EEUEE CTRT? AEROS CRETS dreDe EDEN EHOEE SIDED SOdWD 


CORES NERD SEDI PORES COSTS BeReH ShNRD EHOED ITOH Ante CURED GOUES GENRE GEOTS GtH0R Greve SEDER CONES OFEe HOIEE CUENE EET GEERT NEOUS WIERD Neen COtEe HbeTD aNBEY Gene CURTe 


CREED GEERT CORES ESE CONSE UScey COTTE GUND ETERS auras HERD SomSY ORESt GIES GHEE) sores EEC SeNT) LETH? BIST DEEN! conne EEZEE thet 4505) NOtET aeEEE ENED CRIED GoD EUDEE 


PURPOSE: 


The Draw Circle (DCL) command will draw a circle in the current 
color with the radius specified and its center at the CAP. 


FORMAT: 
DCL | radius 
Where; 
radius (O” 127, O-type) is the radius of the circle 
measured in pixels. 
USAGE: 


The DCL command draws a circle with its center at CAP and-a radius 
specified in the command. 


1. Two concentric circles of radii differing by one pixel may 
have sporadic background color pixels visible between them. 
To avoid this when coloring and/or shading rings and spheres, 
use the Draw Fat Circle command (see DFC). 


oy 


DCL-1 


EXAMPLE: 


DESCRIPTION 

INITIALIZE TERMINAL. 
SET ENCODING 

Move CAP to £100, 200} 
Draw a circle with a 
radius of 20 pixels in 


the current color 


Set color to green 
(color 2) 


Draw cancentric green 
circle with a radius of 
49 pixels 


DCL=2 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


MOV100. 200. 


DCL2O. 


SECA. 


DCLA4Y. 


CMOS GENTE GREE WHET DEDTD eOREY HESS BEENS BREESE WhpEE SUEDE QUECD DERUT GENET CHET cnt erten 4OE0R HENS GOERS CNET GEES eyEDD euSTN SEdrE onbRE euSLe CONSE CONDS EmEn ERED 


PRS UIET EREMN CIETY SUEDE See HE KdEtt ORTDE THTUR OED ERETS OTOUS ENDED RADTE EEETE DENeD SEDUY BENDS CDESP Curnd GOON QneED EOTED aewnd CUREt GEnedD GreRs SeneE ENETD BEOND eRERD 


CRIOF GEOED ENED ERITED GETER GOEIE SHdNE SONTE CHET EET COT) ENEED EETHE SUPUT EEDEM enters ORS SPOUT WEPNE GHETY C000F eyumD GitEh GREED VETID SERTT GIES BObEs qnENe comND sOuNO 


COD GENER SONRE CEERA ERNEF enter Ab CODYE GHEE ROUDE SENET QEETD VERSE CONSE ONE qnaye smeTH OFESD BPASO GERMS O1EHE SSTED aeEEE GUESS COTES eNEte yomte SneTe NEED wEteP HERDED 


PURPOSE: 


The Draw Fat Circle (DFC) command causes a circle to be drawn so 
that concentric circles with a difference in radii of 1 may be drawn 
without any background pixels showing between the circles. 


FORMAT: 
DFC { radius 
Where; 
radius (O * 127, O-type) is the circle radius measured in 
pixels. 
USAGE: 


When drawing a group of concentric shaded colored circles to pro- 
duce what appears to be a colored sphere, in addition to the varying 
the hue of the color to provide shading: it is essential that none of 
the background pixels appear in the sphere interior. The DFC command 
allows drawing completely contiguous concentric circles. 


DFC-1 


EXAMPLE: 


DESCRIPTION 

INITIALIZE TERMINAL 

SET ENCODING 

Move CAP to {127,127} 

Draw circles of radius 63, 
62,461 and 60 pixels 
respectively 

Move CAP to {255, 127} 

Draw fat circles of radius 


63, 62, 61, and 60, pixels 
respectively 


Zoom display X2 after setting 


display origins 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 

MOV1i27. 127. 

DCL63. DCL6é2. DCL41. 
DCL6O. 

MOV259. 127. 

DFC63. DFCé2. DFCS1. 
DFC6O. 


BSO0463. 240. SZRa2. 2. 


Notice background pixels showing through in the left circular band, 
and the absence of background pixels in the circles to the right 
where the BFC commands were used. 


DFC -2 


APPLICABLE FOR AED 767 ONLY 


WHOOP CUENE GUPES ORRED 4EREP EmEDD WL HOETD AEEDE C1OSS OOETE BEETS CORED EOEED CBU CELtD KO—D ORETP COVED GOOFS DENEE CENTS ENGED ELUTE GUNES eneee seNTT GROTH OtR02 coven Genet 


GANS) CeEEYe GEERE BATES COUNT EtEED GOEED ETDS UNEP SETH CODED GOED OETSP GUEST CRIED BETES REECS VEETe ROEM GEETE ENCE HOSED EHEHT GOETH GPOED EERE sates comme conte quEDT eoTEe 


GOUAP BOERD QUES GREE GNTHE eERE CEDEH CERES CRETE GELED GHTTS GEESE EENEP CWVED EdTEE eorun QUO STERN EDEHE EESEE UNOYE SERED EREHe BONED BONNY eEPERe CONEs GeETD URED HONRD eDEET 


CQOUR EDU EHONE CREED EEEED ween Satoh CEDAD DENS HOTET FEDSS BOERS SUETR CATT GIUST EOOLT TUDES CHEE SOObd GOURD COMED eHETD GEE) OFTTD FUME ereTD Cuten ante GUDtE TERED eNtTe 


PURPOSE: 


The Draw Filled Polygon (DFP) command allows the user to draw a 


polygon and fill it by supplying a number of xy coordinates. Used only 


by the AED 767. The DFP requires the use of one temporarily RESERVED 
working color which may be selected by the user. This color must not 
exist in the background of the polygon. The working color used is 
employed by the algorithm during the construction at the complex 
polygon but completely disappears from the screen at the conclusion 
of the command. | 


FORMAT: 
DFP we on Pil Pn 
Where; 
wc (O “ 255), o-type is a temporary working color 
n  . (2.™ 32767, o-type) is the number of xy coordinates 
which define the polygon x/6 
pl....pn (0 * 1023, c-type) are the xy coordines of the 
polygon 
USAGE: 


The DFP (draw filled polygon) command allows the user to draw 
a polygon of any shape, boundary filled with the current color. The 
user need not specify the starting xy coordinate again as the last 
coordinate since the AED 767 will automatically close the polygon 
and fill it. Hence for a triangle the user need only supply three 
sets of coordinates. | . 


DFP-1 


NOTES: 


a. The polygon may cross over its own boundaries. For example, 
a figure "8" will be correctly filled. 


b. The DFP command uses solid fill only. If a stipple pattern 
has been selected, it will be ignored by this command. 


c. Beginning with Version 82.9, a flag color must also be desig- 
nated. For example, if color location #255 is the flag color, 
then you would type 


DFP255. 4. 100. 100. 300. 200. 300. 100. 100. 300. 


The flag color must be different from the working color. The 
flag color outline will disappear with completion of the 
working color fill. 


EXAMPLE: 
Example 1: 


TERMINAL 
DESCRIPTION COMMANDS 


Me SAEHS Shue CORED HENEE ObEre GontS OEFSE Omer SEER BOTEE Cerne BINDS CONSE SotD Shoes CUE BUSS ORO CEDEO SHEED BTEND 


| RESET RESET LOCAL 
INITIALIZE TERMINAL ESC CAPS LOCK 


SET ENCODING SEN3SDDDN 

Set the current color to SEC4. 

blue (4) | 

Draw “bow tie" polygon DFP7. 4. 100. 100. 300, 200. 
with four points and one 300. 100. 100. 300. 
“crossover” : 


Example @2: 


TERMINAL 


DESCRIPTION COMMANDS 


Gemen Homes Tet EatER Caen Shows OPER GORD erOWD tenes GeENe G2GSe Gules Gente SEtTe GneEe atEAD stent GieD BONDS EER OReD 


RESET RESET LOCAL 


INITIALIZE TERMINAL | ESC CAPS LOCK 
SET ENCODING SENSDDDN 
Draw polygon with five DFP7. 5. 100. 100. 400. 100. 400. 


points 900. 300. 300. 100. 300. 


DFP-2 


GENE ASEED EHEED GHENE SVEN eDddE eEEEY Ghee REED CUED FLEE) GUTTA GOTEE CREPY CERTA SDIEE GTERE GNSS EOOUE GRISY WHORE ente OreND CB0Se SUNG EtEGy SEeSE EUNED ChE COED CTED 


TRAPS QEEPE UUEDD GENER G1EED GERdY RTL GLTTD GHONE Vetye GHRED QUEED CITES STESS GEOER RErSE SmNED SEdER ERTL CBOTU GIERT UaEE HLNTE GHbED 40080 aNmEN CURE eNETR tEtEd GeEe GrbTH 


CEO COTE EEOMe COTES 4188F coEHe SPSRE HNETD OPED Othe FERED TETEA AENRD GIDOE WHEE ededy CRETE EIDE SiSty Guess NEETD UENEE ChtDS ENERe CwOTE CRtED BEERS EROTE Hehe Gfeee CRtER 


(See eae ee Coe Fe mer HES Get POTS utes ditt GEER Er fey Reed pare Gone ERIE AE? Gym Del mk ES SERED TG Genge Geyer TEENY wie cee eneEE 


PURPOSE: 


The Draw Filled Rectangle (DFR) command is used to draw and fill 
a rectangle in the current color. If a stipple pattern has been pre- 
viously set (see SPF), the rectangle will be filled with the selected 
pattern in the current color. One corner of the rectangle will be at 
the CAP, and the diagonally opposite corner will be at (x.y). The new 
CAP, after execution of this command, will be at (x,y). Gee FRR (Fill 
Rectangle Relative) command. : : 


FORMAT: 
DFR i X Y 
Where: 
x (0 ~ §11/1023, c-type) is the x coordinate of the corner 
| of the rectangle opposite the CAP. 
Y (0 * 5111/1023, c-type) is the y coordinate of the corner 
of the rectangle opposite the CAP. 
USAGE: 
In addition to the use of DFR for drawing colored rectangles, 
other uses are possible. To erase a rectangular area, set the current 
color to the background color and draw a filled rectangle in the desired 
area. QGne rectangle may be drawn within another, and the inner rectangle 


colored to the background, producing a hollow rectangle as shown in the 
example below. 


DER-1 


EXAMPLE: 


Draw a green rectangle 200 pixels high by Sl2 wide at the bottom 
of the display. Centered within that rectangle draw another rectangle 
100 pixels high by 412 pixels wide in white. 


DESCRIPTION 

INITIALIZE TERMINAL 

SET ENCODING 

Move the CAP to {¢50, 50} 


Set the current color to 
green {2} 


Draw filled rectangle to 
£442, 290} 


Move CAP from ¢462, 250} to 
£100, 100} 


Set current color to white 
{7}. : 


Draw filled rectangle to 
£400, 200} 


DFR- 2 


TERMINAL 
COMMANDS 


CARA PREM AeWD CES SHDEE WHEA GHETA eNTLL Bet aYteR toed 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


MOVSO. 30. 


SEC2. 


DFR4é62. 250. 


MOV100. 100. 


SEC7. 


DFR400. 200. 


CCPH BRERA SOEEE Ges AEST CORTE SESE FEISS VELA QETEN CTURE GEERT BINED NEIEE GOETO euEEt CFETE BEECH PLDA SERIS SEDO QUEEN EERWE ORLTR APTED CSE~S FETED The pUONe euSED GtEED 


GOURe GENTS GENTS GOERS SETPE VETO. GLEE CBUES CUSEH SWEDE HONIT ENDED GEESE SENSE SPUD ByReT GptD 2OtE CEEOE EEOND NOURD GuEAy EET SPERs Sint cpene REESE GENE SEves SOND GRNee 


GRERE CORED CENTS COEDS AUTEM ante CELSW BERES 4UETE OUETE FEEST euETE COURY GHUDE GYEOE pHane SAEAY WIRED UOTE CSET CUOEE GUNES GERDS 40ND YRETD que peEse ERERE GerEd EPETh COND 


CRORE COREE ANON. GUETE EteR” aEdE COTY APELD MATEA Sense GHEET EEDUS CURED GIVER USTED OFns0 VHEED GNEDS UIEED PERE GORTT REEET GuUEN St>Te seme eEETE emewe eaten CURD Gump ened 


PURPOSE: 


The Disable Joystick Cursor (DJC) command is used to disable the 
Joystick cursor which was enabled by the EJC command. 


FORMAT: 


quem canes conte soeme queen 


NOTES: 
CAP remains at the last cursor location before the DJC command is 


issued. The DUC command will not erase a cursor placed on the screen 
by the DCA (Draw Cursor Absolute) command. 


DJC-1 


SLUSH CONDE OUTIN GONTE ErseD FunEE CHUTE LHORD BUTTS PERS COED DODD STEED CONES TITS eeEre CEben SDIND he GupW) EENP UOEEY CRUDE ChdEY G1REH FURIE eden Ete URIED GueRe aNeer 


CONS SEES EEEDE SliGe StETT FINeS DAO~D HONED GTED CENT CENFY EREEY SHEED GONSD CATED SEEDA SHEED EFdEN REDEE OgDtD WEEN COEED SEMbT THER? CUE? RENEE GEOEE eOERH CRONE CeaEE CERT 


URED QERDE CEOTR SEINE EhtED GuTTE VIET. GEES EEIES VECEE UHUHE EENDD CEDTD CbEEH CUEET COREE eHOTE ORTEE EDINS CuEEN EEEES Ended BENGE HEED FENDS weERS sEETy EMbE CHIEN GEEED GRUES 


PAESe CSET SESS Steyn AERED LeMOe AHEdH WHET EPSP OPTED WETEY GEAEY BERET GOERS BEETS CapRs etgwA FESR COTIN COERY GEETY ERED GEEND SrEEe HEED! eneRe UEee ERED Steed EEEtD cEnEY 


PURPOSE: 


The Draw Multiple Vectors (DMV) command is equivalent to multiple 
DVR commands. A single function code is followed by a string of vector 
end points, defined by relative movements (dx,dy)} from the previous end- 
point or CAP for the first set of vector end points. 


FORMAT: 
DMY {| dxil dyl dx2 dy2 dxn dyn O 9 
Wherei 
dx (~128 * +127, O-type) defines the change from the previous 
vector endpoint or CAP in the x 
direction. 
dy (-128 ~*~ +127, O-type) defines the change from the previous 
vector endpoint or CAP in the y 
direction. 
USAGE: 


DMV avoids needless repetition of the DVR command where connected 
vectors of the same color are to be drawn. The list of endpoints is 
terminated by specifing both dx and dy as O (zero). 


DMV -1 


EXAMPLE: 
Draw a triangle starting at £200, 256}. 


TERMINAL 
DESCRIPTION COMMANDS 


SRONY C0608 Hette UROUE RETO evEes CeNOD aRUtE HHORe SLERY anURe @abed abtqe eouet Eawwe Winey Cmnee DEEN vOvED 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 

SET ENCODING SEN3DDDN 

Move CAP to (200, 256} MOV200. 256. 

Draw multiple vectorsi DMVSO. 127. 50. -127. -100. 0. 0. Q. 


DMV - 2 


CRB esl GUNES COPE BNtGt Bouse TEnER erisn AERTS ENEP wIME HEC SPORE BEDTE CONTE SEH |EPEL 4pETE SROER BITRY GREG BONS wEEd SENET HERD FErTE SUITS PhaEt EREet EEETe SOMES ceRER 


SOCER CREED BTERA SPOTS TPOGS COTES GDELD FEEDE VEREY CERLs HEIL CORED BENS UDINE GREEE ounet SEPLD EtESD bende ESCEs CaTIE quERE ErONE SELF REPT) SaRhe State ENeHD doUNe GUEee GegEe 


ISM SEEEt HAHRG TRIGS HTEDS Gute Sree SHEED TIBEH GEStE HAERE DEETE EHENS CHEE EERED eWeEe BESS FOREE BPOEE SEVER COED EOTEE UTE GIRLIE FOORs reRD KEES BuDSd GUNN CONE CITY 


SOE SHOT EDULE ERtEe KtuDe wanEe ErSON ETLES TEUTR Gunttnd EAE GEREN COOL GHD) CHD LETES CHET y OTEID CRITE GUTED COSEF GEER HOTS UPOEE URED! Crtbe WIESE Gness GUNNS Goudy SURED 


PURPOSE: 


The Disable Panning (DPA) command is used to terminate the panning 
mode which 15 enabled by the Enable Panning (EPA) command. 


FORMAT: 


Crees HO satan eonee Ersee 


Stats went aemee ences ante 


USAGE: 


The DPA command will disable control of panning through the yjoy- 
stick and cause the image to remain in the last panned position before 
the DPA was issued. 


DPA-1 


WORE CABTE GDLUS BLESS GOUDS wonds LENS EOIED CISD EONS BEERS SOUEE SHEET WEEKS BOTED CusTE CEERE GEPE) EPEEY SUNNY ONteD ERRED ENETS STEtE TET eRESY SOMES TEND Whhed SERED EEL 


GOOFS GET UETRS CRISS SLUTS wOTEs KeTe UAOET TIPEE eoEeS TELEN AewER CAPT WNEEE WIDOT ese ETE WEMEEE GHOSE COREE CITE armen SEEOR EOURE UETGH ERIE RIVES tutRt BeNEe GaEEe Gpees 


GUTD GOTT SRI COOEE BIDtd OEAEE APY URES TUT SEERD OPTEN GERAD GRADS GUATH MdVe enNdE BEEME tds WHET evERs HOTT. CONES BeNeT OB9LE Wise weRED emnse HOURS CbNER GuEED andi 


S2ROe CONTR CRtED CURED EREEA eats ete GORD TERED CREED SEETD nOMRE GEREY MELTS GOdeR cunne esti GRASE POPPE BEALE SERN ENEEE TET ORIED HORST BlEEs CONES GENTE OrEeR SeUEY GuEEe 


PURPOSE: 


The Define Programmable Key (DPK) command allows the user to 
transmit a sequence af up to 8 commonly used characters with a single 
keystroke. Also, see DSK (Define Soft Keyd command. 


FORMAT: 
DPK : keyno Ccodel code2 code8] 0 
Where: 
keyno (O ~ 7 o-type) is the user key on the AED 512/767 
keyboard whose function is to be 
redefined. 
code (0 ~ 127 o-type) is the ASCII representation of the 
characters to be transmitted. 
USAGE: 


The BPK function allows often used keystroke sequences to be 
replaced (from the keyboard operators point of view) by a single 
keystroke. Please note, DPK can only be used by depressing the 
patticular programmed key. | 


NOTES: 


1. If the special function key has been redefined using the DPK 
command, then the normal (default) function of that key is no 
longer available from the keyboard. 


ie 


Terminal reset from either the keyboard or by command (see RST) 
will reset all special function keys to their normal (default) 
power-up settings. 


DPK-1 


EXAMPLE: 
Example 1: 


For example, to make the Special Function Key number 1 (which 
normally controls the AED 767 anti-aliasing mode) produce the word 
PRINT followed by quotation marks when pressed. the following sequence 
would be used. 


TERMINAL 
DESCRIPTION COMMANDS 


PRON BERET HOME BEVOR WEED te GONtH WOSES RONDE EEtE EONS Conse €04us Rente cocem onthe Srmte sents Geom 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 
Redefine user key 1 DPK1. 

to tramsmit: 

P BO. 

R 82. 

7 73. 

N 78. 

T 84. 
Quotation marks (") 34. 
Terminate the sequence QO. 


If the terminal is in the LOCAL and TEXT mode. each time Special . 
Function Key number 1 is depressed the 4&-character group PRINT followed 
by a quotation marks will appear on the monitor. 


If the terminal is in the Remote (Host Communicaions mode), PRINT 
followed by a carriage return will be sent to the host. 


DPK-2 


This command may also be used to generate graphics commands 
sequences. For example, to program a key to draw, in the current color, 
a circle at CAP of 45 pixels radius and perform an interior fill from the | 
center of the circle: the following sequence would be used: 


Example 2: 


TERMINAL 
DESCRIPTION COMMANDS 


CREE CURED CROWS POM BESS WHOTD UUTE> queue Green GOREN COTS GnNEe GtREN CONGD Grebe COREE CURED EnER eROER oEOTD vatED 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENI888N 
Redefine key i. NA 


fo transmit: 


Draw a circle with a DA 
62 pixel radius 


Do an interior i111 I 


Terminate with O SHIFT*P 


DPK- 3 


OUFOP AUGER HHENT GRINS GORDE OOTY PeNeE SETS SRUOE ete NOTED PAGEL GURY HEROD OHNE eRe, Wore SENeE SETI COIR Cabid GtekE TERED THEE HOLE Olyed CRETE MIDE CeNeR ONNOD EE 


aSPS Ghee Chey ORE Ghee ameTG CEee HEED Goees SRE SET GEER HEI OEE BteKe Phone Cote, Ciry Smee Ne Lee qe cEEEe Mon Seles SEER CHAS Eee seedy TUE oe 
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PURPOSE: 


The Define Register LED (DRL) command causes the row of eight 
Light Emitting Biode (LEDs) indicator lights (LEDs). at the top-right 
of the keyboard, to indicate the contents of value. Figure 4.1 shows 


the location of the indicators (just above the user special function 
keys). 


FORMAT: 
DRL i value 
Where: 
Value (0 ™~ 255 o-type) is the single byte representation of 
| the 8 user LED’s to be turned on or 
off. 
USAGE: 


The most significant bit (MSB) of the byte corresponds to the 
leftmost LED in the group and so on down to the least significant bit 
(LSB) which corresponds to the rightmost LED in the group. If a bit is 
on (1) then the corresponding LED is turned on, if the bit is of f (0) 
then the corresponding LED is turned off. 


These indicator lights are used to give the terminal operator 
visual quantitative feedback. For example, the LED’s might be set to 


indicate the current layer number being displayed in a multi-layer VLSI 
design. 
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NOTES: 


1. 


EXAMPLE: 


The status of the LED (on or off) has no relationship to 
the status of the special function key which appears below 


it. 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 
Turn on all 8 LED‘s 


Turn on the even numbered 
LED’s (0,2.4,6) only 


Turn off all of the LED’s 
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TERMINAL 
COMMANDS 


2908s SRneW WUtE ERDOY NEEDS eREEW GOeNy eRERE NOter oREE dmeUD 


RESET RESET LOCAL 
ESC CAPS LOCK 


SEN3DDDN 
DRL2OS. 


DRL170. 


DRLO. 


DSF =x ciana sacri necinm octal vex «= DSF 


oews CbeEs GANee ERtS Heaty MeEre Gorn OPE GHEY SEOO WER UOTE WEEE CIE BEALS YEDEE BEDE) CEM) OOVER HEL) CERNE GEES GEES ween Hore Bound Steee arene Ghee COMED CORD 


PURPOSE: 


The Define Special Font (DSF) command places a user specified 
pattern in the AED 312/767 RAM which may be used to produce a special 
purpose symbol on the monitor. Also, see WSF and ESF. 


FORMAT: 


CeRee SENET UREN THEY MEER EEOS EEE RELY MUGEN GELER UEEHS SEED GIITS HOTEA ChREe UTED SUE GinED EREEE SONNE SHOTS 2Onge HEIDE SPUTE URI GREED EKOOR GRIER ORE EhECS CEMND eneuD EOTEL UOEES CIEEP GOERS GFEDS Genee EHUED HOUT SEED CORTE HNEK CORRE CREED REED TENS exEYE CREM venee TEEET mere Gemte SERES SOUTER Cine Ende ereeD SEtTH SeeEE 


GOODS AEOHD EEAdd GemAe AEROS SYED EREDP WOE, SEETD GEIEY MODY SPADE TOUS Edit SIE) ENEMA MEIDS BHNES SEES HONE See SpEEP ERED BHUSE SURLY ERseR COOKE SESE COOEE CREW SOUS SaEHe AEF SEES) FETS SHEND G6NES EET ELST SHITE BUNSS TREY NSOTE EDENS SNORT SEERS CENTS MERE, SxOts SERS Fated NITE RETED BOtWO EOTE GhIER EPEUR SOtee BIEN Gneen 


Where; 


code (1 ™“ 255, o-type) is a nonzero number used to identify 
the character (font). 


hsize (i ™“ 255, o-type) determine the horizontal and vertical 
and dimensions and vsize of the matrix of 
vysize (1 “ 255, o-type?) pixels containing the character (font). 


mask (O ~ 255, o-type) is a byte defining which planes of 
Video memory will be used to address 
the color table when the character is 
written with the WSF command. 


byte (O “ 255, o-type) The byte(s) whose bit patterns deter- 
mine the pixel-by-pixel writing which 
forms the character (font) being 
generated. 


QO Termination zero. 
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NOTES: 


1... Regardless of matrix dimensions. the special font character 
is defined bit by bit in 8 bit byte groups starting with the 
bottom left most pixel and going from left to right, bottom 
to top, row by row. If a bit is on (1) then the corresponding 
pixel in the pattern will be on, if a bit is off (0) the 
background pixel will be untouched. 


=. To calculate the number of byte(s) needed to represent a 


patterns multiply the pattern’s width by its height. divide 
by & (8 bits/byte)d. and round up to the-nearest integer. 


EXAMPLES: 


Two special fonts shown below illustrate how the DSF command enables 
the user to generate two separate patterns. 


TERMINAL 
DESCRIPTION COMMANDS 
RESET RESET LOCAL 
INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SEN3DDDN 
Define font number 1 DSF i1. 
to be a 8 pixel by 2 8.2. 1. 


pixel pattern which 
will be written into 
memory plane 1 only 


arid to have the bit 136. 33. 

pattern: 10001000 

00110011 

and terminate the command O. 

Move CAP to (255,255) MOV25S5. 255. 

Display font twice WSF1.10.10.1.0. 0. 0. 
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Define font number 2 DSFe2. 


to be a 3 pixel by 6 3. 6. 2. 
pixel pattern which 

will be written into 

memory plane 2 anly 


and to have the bit 144.153. 64. 


pattern: 100 
100 
OO1 
001 
100 
101 


and terminate the command QO. 


Display font twice WSF2. 10.10. 2.0.0. 0. 
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tayo AEEEA CONDE GED GUNET Witwe HONEE EMOHE CLEPY OES SDEDY DEEDE CHRTE CETIG FRETS metus SEDEY COEDS tnt AOETE ADORE CHEER Ente SPtON eHsI GROUND UtbES UhERS FORE SYEEE Coed 


OSes GREE EIETT GIDE GEPER Hestey OONEM HEEED COREE CHEE ONOET ORAED BREEN CRDED VEE aPHES LATO HREGR NOUR WSERD Ede EROEEE atetE DIVE GHEE CORDS GED Ghee SIREN SUtTE OROED 


DSK = Sens saci cma rex «=: DOK 


CUREY GREED PE BEDRR EMORT Mee GEUY GOLD HOTNA RETIN COOH HEDOP Cte 4OEEE CUES UHXLE Fodet GUEY EONS MNORR GEDE ENENS GHERS dine BON Seeds abtay WhERD OtaY seEED OENDY 


CUSED URED GENTE GEER EET ene ETDS ANIRU OTA GETS SUESO EHETO PERE) CURED CRETE BONED BtOLE CONDE CUETN CEEE CIRE ouCEE MNES GOOED STORE G8E00 weuNe GoEEt GUNEY SeueD GtReT 


PURPOSE: 


The Define Soft Key (DSK) command is similar to the DPK command 
in its function, except that more bytes can be stored and then recalled 
by a single key depression. 


FORMAT: 
DSK {| keyno on codel code2 coden 
Where: 
keyno (O07, o-tupe) is the user key number on the AED 512/767 
to be redefined 
n (i*15, o-type) is the number of bytes to be transmitted 
when the user key is depressed 
code (0°%255, o-type) is the ASCII representation of the 
character to be transmitted 
USAGE: 


The DSK function allows often used keystrokes or character 


sequences to be replaced (from the keyboard, operators point of view) 
by a single key stroke. 


NOTES: 


1. If the function special function key has been redefined using 
the DPK command, then the normal function of that key is no 
longer available from the keyboard. 


RN 


Terminal reset from either the keyboard or by command 
(see RST) will reset all special function keys to their 
default power up settings. 
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EXAMPLE: 


For example, to make Special Function Key No. 1 produce the 
sequence PRINT—-AED: 


TERMINAL 
DESCRIPTION | COMMANDS 


AUURE duREe UttHe UEDED NOUTE MADET the RENE boqne AeEtD amNEH : 20bes apts Ganbe Saten GAreY aHEER eenee COIe 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SEN3SDDDN 
Redefine user key number 1 DSK1. 


to transmit the following de 


bytes: 
PRINT 80. G2. 73. 78. 84. 
—~AED 45. 65. 69. 68. 


Reference to the ASCII chart. p. 4-8 will show the derivation of 
the numeric values (eg. 80 = P, 82 = R etc. ) 


If the terminal is in the LOCAL TEXT mode. each time Special 
Function Key No. 1 is depressed the 9-character group PRINT-AED will 
appear on the monitor. The DSK command may also be used to generate 
graphic commands when the AED 512/767 is in INTERPRETER and LOCAL mode. 
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a ae 


ai iD: ee | rae 
Li f ¢ 2 
7 im : i/ = £ eH ant 
4 8 i J Fd = a 


ee) adUhD BeEre Ente SENED GEG GnAte OAED EFEOD SNORE EET CREEE WEEN CELE UOTES HBIED OtEty AUETH EEOED COUYD OEY EE EmETL GAEDE HRITR SOTEN ween NiEZS EETD COteD SFtbe CREED 
Cade COFRS OENEE ERAT DEORE URNEE Wine DERI QUEEL CUEDD LENOR GREET QETRE HEE Witte FOREN CRIED BLES SECEDE CURED C2ORs ayety SONSY OOPS? C1EED CUTE widES eReRN EECmD EONED Ctese 
* ie 
DSP OURDe NEOUS CUNOD SbRee SHDET Coen Onde CHET TREE REEES ERERD BERTD CERN SENSE THEIR Gone Rete CadU ONE CmeU CED BEtED SEhER HROTA SEPT GENER BETO EEOIR CMON SOEUR URED DSP 
| SOOTN ROONA Seats SREY CURES CUELE 4HOOL EMRE UERTD Gmhed SOERE TREES EOEES OTEET CERES Sepee Shey SERED COdEN GEESE CrtET FEEeT EXtES TUETS CUTER uEE Coens vEEhd SOEDt GEree CREED 


CRO0e CUSED FUORE EOAED HEI VOTER HLEDY ERbUD NOTED HEED FERTD GERED DOREY CODED WHEN FERED endey GREET O7PES GEERT REDED BOERS SURED WEERS CORdD Camby CATED SENDS ert SoERE CONDT 


PURPOSE: 


The Define Stipple Pattern (DSP) command allows the user to define 
a pattern only to be used in filling rectangles. After defining the 
pattern, the Set Pattern Fill (SPF) command must be issued. 


#Extended function (must be preceded by a "+" in single character 
mode). 


FORMAT: 
DSP npat pati.... pats 
Where: 
npat (O“1LS, o-type) is the number of the stipple fill 
pattern to be used with subsequent 
Draw Filled Rectangle (DFR) or Fill 
Rectangle Relative (FRR) commands. 
patl... pat 8 (O*%255, o-type) define the pattern to be 
| associated with pattern number 
npat. 
USAGE: 


The DSP command allows the user to define a pattern to be used 
when a filled rectangle is drawn with either the DFR (Draw Filled 
Rectangle) or the FRR (draw Filled Rectange Relative) commands. 


The pattern is defined on an & pixel by & pixel "checkerboard". 
This checkerboard pattern is repeated in the rectangle until the 
rectangle is completely filled. The rectangle is filled according to 
which diagonal corners are defined. Checkerboard pattern is defined 
as follows: Each square on the checkerboard corresponds to a single 
pixelon the screen. If that pixel or square is to be turned on (visible? 
in the pattern then the square is filled with a 1. otherwise the square 
is Filled with a 0. Each row of the checkerboard is then converted to 
an 8-bit binary number (high order or bit 7 is the left-hand end of the 
row) and the numbers become the values pati through pats. 
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NOTES: 


a. If the interpreter is in one character non-mnemonic encoding 
(see SEN command) then the user must prefix this command with a 
+ Center extended command mode?. This sequence is not necessary 
in 3 character mnemonic encoding mode of if the host computer is 
capable of transmitting 8 bits of data. In the latter case the 
hex function code should be used. 


b. The pattern is always written in the current color (see SEC 
command and is "filtered" by any write masks currently active 
(see SWM command). | 


c. Regardless of where the rectangle begins or ends, the stipple 
pattern is referenced to the (0,0) memory coordinate: so over- 
layed patterns always coincide regardless of their respective 
overlapping rectangle positions. 


EXAMPLE: 


The following example will show how to fill a rectangle with its 
lower lefthand corner (10, 10) and its upper righthand corner at (100, 
100>. The rectangle will be filled with a pattern of X’s. Our 
"checkerboard" for such a pattern would appear as follows: 


oooo0o0cocosd 
Ox 9000 x84 
OOxO00x00 
ooaoa_x MOOD 
ooox-x ood 
ooxa0o«x a8 
oxo o0o00ox a 
oooo000ce8 


Assigning the proper binary values to each square, we would get the 
following numbers shown in the fifth of the checkerboard: 


~ 
Or 
wn 
f 
WN 
NO 
an 
co 


2 o a 2 a 2 2 2 
6 QO O O oO oOo oO 06 O 
0 1 QO 0 ©) 0. 1 0 66 
Oo Oo 4 0 oO 4. OO O° 36 
en : ee SE” ES * a“ e 24 
OOPS. 20 a2 Bt Oe 0 O. 24 
PO OC OO AG eh So OES Ge 36 
ee Qo Oe Oe 9 & 6 re) Oo 0 
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The command to define the above pattern would be: 


TERMINAL 
DESCRIPTION COMMANDS 


SERBS COND GOTED BHIDS CONEY OVEEE GERED Steet eDERE UREER eEtED CURT) Gens GEE CED etre Combe ebeTe DyEED 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 

SET ENCODING SENSDDDN 

Define stipple fill DSP1. 0. 66. 36. 24. 24. 
pattern no. i 36. 66. O. 

Enable stipple fill 

pattern no. i SPF1. 

Pasiton CAP to £10, 10} MOV1O. 10. 


Draw a stipple filled 
square 7O x 9O pixel DFR1iO0. 100. 
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ONT ODODE FATED SURED LENE tE ETH ENIEd GOMOD teOTH FER) GREH GERD COEER GREED GUtER empEN EOE NONSD GLEE SHORE Edney UENEE OhatE StvEr Side EBON DENN BEES ORIEE BEEtD Sout 
COTED ReRdY CREDA BEETS HOOWE GedTE ENOL CRhED ENEUE HONE SEEST AEEED TEEPE OOFDE GHTTE ConeD UHL at GH PUR BPEFD OPES SOPRA cLERe CpWdu GIST BODEr Layne MiTee GROEt GEEte COULD CUdED 

D Mi OST erhen SHES) ORUEE BAER DYRLY Hust GIROE STOUT GhEHG T4ER EDOES TERED HERI COED Eb OTe COMDL SuahH CRONE ERODE ENPES QEEEY GrHTE COURS GEST SEEtE IETE POETS BRtee SOETD OpteT D | M 
ROHt ROTOs COED BAHOT FUDEM GonER OREN SERIN ERIN EEL THETs BORED BYTE TDAH HOE BORER BEtEH SETI SLEOH HIVES GOE+ URED CURIE ROTTS Stnws GneER SHIM GRHOS ONORT GOERT CONTE 


CORTE CRETH GREE OREER HOOYR Hees 4104) IONE ROOPE Emhe Gundy EdaTE CONEY GUEEE wRtNE Sure GuRLD HOODS CHESS GREED EETD EEEED UES SHURE ENFEN BEE Terre ores sites Gtete tmntD 


PURPOSE: 
The Define Table Mapping (DTM) command establishes the scaling 


between horizontal and vertical dimensions on a graphics tablet surface 
and the corresponding dimensions in video memory. 


FORMAT: 


Walten GTS SHORE mOGRe SIERY SodeR HINES BEUEL AFRNS COLOT ONDER GOED COVET SHITE PUL FDERD BUDLN HOERS GHVEA teteEs ehdwS GEN EY l ONES COPEL GENES CONEY ENRRD GENES CERES duEtE eteeD aerde GUE tmEDD GhEEe ENED 


DPERS SEEDY SHOT HETED EFLS SUOTE TREET REUSED UEPLS ONES ShOTE GUTS CHOIR Qbdne ENDED OTETH DERN CED MENT BUERD EDIE UETLE CROW) SESE WEEE SUNOS ARETE ClNED GENES STUN HEETY Gece eNvED HOORD Chee GREEN EROS 


Where: 


xorigin (O%45535, o-type) are the tablet coordinates of the 

and yorigin lower left-hand corner of the 
tablet rectangle which will be 
mapped into video memory, in units. 
of thousandths of an inch. 


xscale (O™255, o-type) are calculated from: 


and y scale 

xscale = 65536/xsize 

yscale = 655996/ysize 
xsize (O%11000, o-type) are dimensions, in thousandths of 
and ysize an inch, of the tablet rectangle 


to be mapped into video memory. 


Before scaling the tablet to video memory: align the tablet unmarked 
electronic axis and (0, O) origin with the corresponding screen axis 
and (G, 0) origin, respectively. This is @ trial-and-error process 
which can be devised by the operatori however, one method is to draw 
orthoganal vectors from (0, 0) on the screen or use the Blue Line Grid 
(767 only), then adjust a sheet of grid paper or transparent plastic 
on the tablet, so horizontal and vertical sweeps of the tablet stylus 
(pen) from its (0, OQ) origin correspond to the axis system on the 
screen. When satisfactorily adjusted, affix the grid to the tablet. 
Now the origin and scaling corrections can be made in the command 
DTM. 


NOTES: 


1. The graphics tablet is always mapped to the entire Sile2/767 screen. 
DTM-1 
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COPSt WHE THESE SUEDE SERIE S1Nte TLECX SUTTS SMITE NEUES CORED GRIND OUTS BREE CUED Orpad EEEte MELEE SEODEE TENET MDD SHEER SoENe CETL EYbEY HeOTh BhtEr somED SEEte CheLe Sete 
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PURPOSE: 


The Draw Vector Absolute (DVA) command draws a vector, in the 
current color from CAP to the point {x, yt. The new CAP is at {x, ys. 
Also, see AAV, DVR, and SLS commands. 


FORMAT: 
DVA i X ¥ 
Where: 
X and Y (0%511/71023, c-type) are the coordinates of 
the vector endpoint. 
USAGE: 


| This command is used to draw a straight line segment from the 

Current Access Position (CAP) to a specified point, anywhere in video 
memory. The specified point (x, y) is described in absolute coordinates 
rather than relative to the current position of the CAP. Dotted line 
patterns of single width lines can be drawn by invoking the SLS command 
before issuing the DVA command. 
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EXAMPLE: 


DESCRIPTION 

INITIALIZE TERMINAL 

SET ENCODING 

Move the CAP to {200, 256} 
Draw vector to {250, 383} 
Draw vector to {300, 256} 


Draw vector to {200, 256} 


DVA-2 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 

MOV200. 256. 
DVA2ZDO. 3B3. 
DVAGOO. 256. 


DVAZ00. 256. 


SHOP CETRD OPTUS SPEEA ERPES WOEte S114 ERLE SOR FOEEH FREE GORET EDTA GLIEN COREY Sona MEET EtbOT OoDES UE? EDEEL ERERE BEERS bOre! PEETE elwtE PEIEH bantd Odom BOER GHEE 


GEOSY GRAPE QEOPR SHEEN CEUEE Owes NEVES SADUN BELES OPEC TRIES NOTRE CENOT GETS TOER Sudden COE YORE WIPES EEOPE SLOT apne Uebes WEhEs CONES erper CEO YEND UERES exeW eatE 


CUED SERED CONTE HORST GUTEd eEeT WHOLE GOBER SUNES ~hGEe CORED REDEL TENET CdOG TEND Crate CvETD SEER BINEd OBERT SCoPE BETES BieEs Pitt OTEWt GOESD dhEte wEEEn Benee afew Coane 


Fee. CERES CARPE AtEm SPATE euses HOWE BED TERED etuRY FOLD SERED GIEWS AGNEP FUEPD GENnE TENAE MEE BETES AEOTE FEET GeEET worEe totem “tem! etree Serer GIOTD CONOD CREED UEEIE 


PURPOSE: 


The Draw Vector Relative (DVR) command draws a vector from CAP to 
CAP+Idx, dy}. The new CAP is at this termination. See alsa, AAV, DVA:, 
and SLS commands. 


FORMAT: 
DVR dx dy 
Where 
dx (-128%127;, o-type) is the change in x, in pixel units, of 
the vector endpoint 
dy (-128%127, o-type} is the change in ys in pixel units, of 
the vector endpoint 
USAGE: 


The draw relative command allows the user to determine the endpoint of a 
vector relative to the CAP. Also. since the coordinates are o-type, it 
takes fewer bytes to describe a vector. This can be very important when 
host-terminal transmission is being done through serial communications. 
The defauvit condition is to draw vectors with single width solid lines. 
Alternatively dotted line patterns of single width lines can be drawn 

by invoking the SLS command. 


NOTES: 


Vectors being drawn with the DVR command may not exceed 127 in 
length for either the x or y direction 
EXAMPLE: 


Draw the diagrammed triangle, using DVR commands. 
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EXAMPLE: 


TERMINAL 
DESCRIPTION COMMANDS » 


eomeD Shhed VeEEe 4itee OO GREET AERON Haden ROREE Gmeve see ATE GERD CENED SHEOD EEDEY etEEE gUEEt GntED 


RESET RESET LOCAL 


INITIALIZE TERMINAL Esc CAPS LOCK 
SET ENCODING SENSDDDN 

Move the CAP to £200, 2563 MOV200. 256. 
Draw vector AB DVR5SO. 127. 
Draw vector BC DVRSO. -127. 
Draw vector CA DVR~-100. QO. 


This is the same triangle drawn in the example of DVA command. 
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CONS CATES EEEEt BETES BOVEY Arye GEndY EOTEE HESTD TENDS CRDES SUETS TROVE CHETE CENT CEONs ubeEs ONEe CURED GED COEDS GENER EREDE CUSED EUTET COEt REETe ELENe BENE REDeD eDEeY 


ECU ECU 
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PURPOSE: 


The Erase Cursor Unconditionally (ECU) command allows the user to 
erase the cursor from the screen. 


FORMAT: 


USAGE: 


The ECU command is used to remove the cursor from the display 
after it has been placed there by using the DCA command. 


NOTES: 
i. DCA and ECU should be used as a pair, as should EJC and DUC. 


The use of EJC to turn the cursor on and then ECU to turn it 
off produces anomalous results and the cursor is not erased. 


EGU) 


EXAMPLE: 


Erase the cursor using the DCA, 


DESCRIPTION 
INITIALIZE TERMINAL 


SET ENCODING 


Move ta screen center 


Write pixel in white, 
Draw red circle 


Draw cursor at absolute 
location {(256, 242} to 
show center of circle 


Erase cursor 


ECU=2 


ECU pair. 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 
SENSDDDN 


MOV296. 242. 


WPX7. DCL2O. 


DCALSS4. 242. 


ECU 


BAST TAME Bebe MAD A Senin arere Bie +I b weiwe, Gree Ane ree Gi MY atiney Go GRO IN Geet toe GbE, EE en OMe ete ee Gute Gl eve ee 
Theme made Be Tet Ey Goole nope HIM ERE Re Soe Mien St Ride EE) mene KOE RET CONE SEE BE dew AEieT GEANh OFS Stee! aoeert BEES thon ceed alte 

EJC ree ee ee ONE IC ee ene EJC 
ORIN Ga RE ND ace gaabed oes GA TER Base Cum EnMieg ApmiE dant UE gotikem eden Gy) SHUR Shah Wh BR dPOsh GRGHE woe oaths whee Ae Ue ibe Peed 


Pere AUATD SENYE FEIED CNEEE OOtbe CLEHD CREED CONEY ENGIN 0OCOT QEORE GETN) DEED FRADE Erte HUER SNNEH CONSE ATES ENOUR HANES DEEN APUTH CHtNe SOngY EDEED BROWS GETeD cEORE OTnRD 


PURPOSE: 


The Enable Joystick Cursor (EJC) command allows the user to 
enable the joystick cursor. 


FORMAT: 


Cae ease eyete entne smtEE 


USAGE: 


The EJC command turns on the cursor so it graphically displays 
the joystick position. Alternatively. the user can depress the CURSOR 
special function key. To extinguish the joystick cursor, invoke the 
DJC command or depress the CURSOR special function key. CAP will be 
the visible cursor position. 


NOTES: 


The user may depress the RATE or VERNIER terminal keys to enable/ 
disable these functions. Alternately. these functions may be set/ 
reset by the SCS (Set Console Status) command. 


EJC-1 


EXAMPLE: 


Enable the joystick cursor. 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 

Move to £256, 242} 


Write pixel in white, 
draw red circle 


Enable joystick cursor 
control (Green X cursor 


appears on screen J 


Manually move the joystick. 


and hence the cursor, 
center the cursor on 


to 
the 


white pixel. When cursor 
is near the desired point, 
depress “VERNIER" special 
function key to aid final 


positioning: depress again 


to disable VERNIER. 


Disable joystick cursor 


control. 


EICeZ 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


MOV2596. 242. 


WPX7. DCL2O. 


EWC 


DUC 


APPLICABLE ON AED 767 ONLY 


+ SOOM CENER EHERE THERE COTET stctON SDOeE VERSE CETDD GLEE WINES BLED SUNEY COND NEE BEDy BROVL REGED FOUN COREG COOKE SEEEE OUTID 2EtTE CERSD caTED Shere QoEED BeEnE CERES SeERD 


COREE ShdEe CDEdH BRSLT VIED erbED daDEE GNI CUNNG HOLES COPED ERIE CONDE OETEE GENSD URES OFES+ OFEED DHURE CEES UESED CaETe NERA WEEE EEQUE ROWS EhOES SOTEe SOuEe GuDER SURES 


SESEt CREST EPRDE BHURE CRROD eHow TENE WlEde FUNTE coum OMS Het OUED TANAe UEttE Guten e_NIN GONE <OENE GEUEE UIDES YoETe SHEE ChUER CUED eonne ander GeEEs BEET CUERY THEES 


COERH SONNE GOTOH SPREE AENED eHOPe MidER TREND GROSE CEEOL OHETY CORED EREEE FREE WHEE GUAT BEGEs CORTE OEM GEEEE BETES ERED SEES CHUTE EDETS ErERE CEUEN TERES Conte GnERe GUYER 


PURPOSE: 


The Draw Ellipse (ELP) cammand allows the user to draw an ellipse. 


te xtended function (must be preceeded by "+" in single character 


made). 
FORMAT: 
ELP xsize ysize const 
Where: 
x Size (1%255, o-type) is the size of the ellipse on the 
horizontal axis 
y size (1i%255, o-type) is the size of the ellipse on the 
vertical axis 
const (1i%128, O-type) is a constant calculated by the user 
USAGE: 
The ELP command allows the user to draw an ellipse anywhere on 
the screen. The ellipse’s axis must be either parallel to the X axis 
or Y axis. Because of machine restrictions of the processor used in 


the AED 747 the user must calculate a constant for the ellipse command. 
The calculation of the constant is defined as follows: 


F = xsize/ysize 
If F is greater than 1 then F = 1/F 
const = 255#F ##2 rounded to the nearest integer 


Note: In the above, standard FORTRAN notation has been used 


(i.e. # means multiplication, / means division, and 
## means exponentation?}. 


ELP= 1 


NOTES: 


EXAMPLE: 


If the interpreter is in one character non-mnemonic encoding 

(see SEN command) then the user must prefix this command with a 
+ (enter extended command mode). This sequence is not necessary 
in 3 charater mnemonic encoding mode or if the host computer is 


capable of transmitting 8 bits of data. In the latter case the 


hex FUNCTION CODE should be used. 


The ellipse is drawn in the current color and in accordance with 
the current write mask (see SWM cammand). 


TERMINAL 


DESCRIPTION COMMANDS » 


COGEt etehd GEtET RIGHr StRE> BENDS NERDS BEES CoNED 


(OFmEe GEE SEIET COTY SEbeE GREUN weeee eOTWY 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 
Activate Cursor EVC 


Move cursor to center 


of screen 


Formula: If x size > y size then 255 (y size/x size) 

or else 255 (x size/y size) . Round to 
nearest interger. Therefore to draw an ellipse 
60 pixels B wide x 30 pixels high: 
(30/60) = 1/4; 255 x i/4 = 64 

Draw ellipse along the ELPSO. 30. 64. 

xX axis 

Draw ellipse along ELPSO. 100. 64. 


the y axis SO pixels 
wide x 100 pixels high 


ELP-2 


SHSEN ANETD EVENS COEDS CORRE Greds LHdws EDSEY SREUS ETSLR UHTOY GHEE CHbED SUITS SORES BEPEs SEEN SHEES UOEES OTESE CEES? GutED Ere GOUT SINSS CNteD CUTTS bean SEOTD GepED GrERD 


COSe CUED COTEE KeGEH UEttT Otys BOLE FREER EEDEH SNRs SieEt CUEEY CRERE GENER CURRY eQEED SPDTT CnEEe ERIE eEtZe BEET HOE: TaeED PETEe GRRER nTOD O0tES GwOve UES ERNes CoBTO 


COP CURSE TOPE THESE ORT Sivas OpETy GUbwE HOLE) OENEE UMETY GUEED EULER THORS EBAEd ShOPU GHEE Vout 81001 GbhEE EOORT GUUkS SORES OFPLE Ghats euTEE EPTTE WENe EhOEN Genes GUNES 


Ste CENSP EHTLD GRADE GUTOR eHEES DATtW SHEET MEDLP BETO OLDE AEE CONST GEEDE EERIE GoaeH Gedy. FONDS CODES WIEYS Hades GEDEE GnEDD CFETe CORdt enttn HEReE NeERE GbR SOLED COD 


PURPOSE: 
The Enable Panning (EPA) command allows the user to pan the visible 


display window vertically and horizontally or both in order to display 
a selected portion of video memory. 


FORMAT: 


Cemdn ersen 40008 Cte weene 


BES CORES eEEte genet CNET 


USAGE: 
Often the terminal video memory contents extend beyond the “window" 


of visibility provided by the terminal display. The EPA command 1s 
used to "pan" an image via the joystick. 


NOTES: 


The EPA command will perform the identical function as hitting 
the pan button once. Joystick x and y information will continually 
update origin registers without host intervention. 


EPA-1 


EXAMPLE: 


Draw a 100 pixel radius circle ands with EPA, pan it around the 
screen. 


TERMINAL 
DESCRIPTION COMMANDS 


Agee SHED COTM GEnd? OURbY CREED tOdES EnEde EURO) ENNEE ebENe NEED ThEDe METER AERSY OLNEY EBYD CERT Cap 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 
Erase screen ERS 
Change CAP to *MOV255. 255. 
{255, 255} 

Draw circle DCL100. 
Enable panning EPA 


[Move joystick to 
move (pan) the 
circle. j 


Disable pan DPA 
CNote that moving 
the joystick no 
longer pans the 
circle. ] 


tNote: For 7&7. substitute MOV 5i2.512 for, MOV 255. 255. 


EPA-2 


SHEN CanER CRETR GHEE COTE EtRON ERT OREDE LONER WHEET CEYsH ENEEN HUDED BEETS CEIND BYERS UOTEE CFETL CtVNS OEPEE Ehbet REREY SORIe CEPtS OME GeRdR OFNes RITE CURED quERD SYbED 


COREE URETD FREE GUTOR GDOI CUran YOLEN FEET OEE SrEDe UETTR SEETD GENE TENE GUUtAy UpnED BtOEt SERYD CHEDD REDE CINOP GUEED EEEEH TEOM GROEN EOERe SopEE Ente MHERt GtEke CemNE 


COWEN EERE GENKE CTPSE HUTA Wine CRETE CURED FOURS BOGE HEERO GOERS GEREN GEDIO OHIDD 4yERe GEEED CHEDR EREES CRE ORDED WETS chUET VontY Cbut! tenn weed emdte ERO eONEL Creme 


GOFES SURED PEER GHETY FERED GOhan WOU CHRON VNTR COEDT SNNAE CREED GENES CETL CREED weTTD ernye DEOnn CUED CEnhn EAEE EERE COeind C100 CREE GHD GENED SEaee COUEP GETED GNNEP 


PURPOSE: 


The Erase Entire Memory (ERS) command erases the entire video 
memory write-enabled planes only. ERS should be issued after returning 
zoom to normal viewing. 


FORMAT: 
ERS 
USAGE: 
ERS (Erase...) compares with FFD (Form Feed) as shown. 
ERS FFD 
Origins unchanged i Origins restored to default 
Does not exit the Exits the interpreter 
interpreter 
Once panned screen After FFD issued screen 
wraps around will scroll again 
~ Erases video memory, write-enabled planes only - 
NOTES: 


1. Also see also the Set Write Mask command (SWM). 


ERS- 1 


MOOPE SESER KERDS CONSE SESE Sheed WEES EDUTE CUNES YESS CNTED EPUED COTER GOES) GIEDS cones tneuD EPEES COREY GEeSe EEtND ceREE CUES COREE RENES GuUEe SOHO YeteR ConTD antes beTOR 


RUSS FERED EETED UUTEE HENS HEGED BONES ERUDE SHEED S9EY EOUTD CEEED CINES GET CERES cENTS SORE NEAT UEttY FREEE COROT taete EEE OUTYE LebI SEERe BOOT WORST CNDER eSEED CoEED 


SORRY GEDTE SIFTS EDSED SUEDE Emcee SURES GENTE CREED SENDE KETTS SHOTS EHNUS Heads GOUTS a07n0 NEdTE Siawe SENET GONEE OCEEP EEEEE SIDED SENTS CeETD eneeE HER GEniN CED GitES COETD 


SURE COLES IETSE SHLAA EE SREER EHUD CNEEE TUNE COURS SEDSS ENPTD BUTE CEESy GUNS eoETD SENET SERFS CINOD EEEED CtEET ERQEE ERSen EEEER COUTY axTEe SEED etme UdEEN eunee CENDD 


PURPOSE: 

The Escape (ESC) command causes the terminal to change from the 
Alphanumerics Mode to the graphics Interpreter Mode. Also see XXX 
command. 

FORMAT: 


SRORD TURD CURED UREEE HENS. GEESE GRERE BETES TOURS SEROE SUEND COMES TEESE QUEER BERET WoEeR eoNEN ebEED GREFE 


PURAY CREED ERdeE CHEER CHES CRETE HEERD BEERS SUREH CFEE SIERE EILER TOONS ClNED TERS G0Ebe SHEE EreUD TEETH 


USAGE: 


After “power-up" or "terminal reset", the terminal will be in 
Alpha (Text? Mode. The ESC command will typically be used to change 
the state of the terminal into the Interpreter Mode. 


NOTES: 


#Differeant results from same command in hex. Difference in 
commands 15 apparent in G-character encoding. 


BOG? i 


EXAMPLE: 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 


leave interpreter 


To get "A" displayed 


To enter interpreter 
mode 


Move CAP to £100, 250} 
Draw vector to £0, O} 


Change from INTERPRETER 
to TEXT mode | 


Character sequence to 


get “A0O" to appear on 
display 


ESC-2 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


XXX (eXit., graphix, 
enter text) 


& 

ESC Key 
MOV1OO. 250. 
DVAO. O. 

XXX 

ANDO 


Bar, 


PURPOSE: 


OMNSS CRED NEES GER EDOIY eoeLn HNNG AhEd BLE VERSE THOTT HEREH BENEE SNES BEET G9D08 arERD CEEDE GETOD GREED emEed Wines EBEER SENT GPtET CONES CEE embte SOIED Cams EttED 


CAD TOON ERODE yOEER WHOLE RepvG EDEEE FVOES TREND PENCS TERED UPEEY DNATA BEDE EYEEs pus SEDET ORRIN CONSE CORSE EPEOT EDGED SoTER ETC SIDED enEDe CRIES ERED SONte QuERA EOtrE 


TED OUTED CURED CHORD UREN WRYET eEs CREED BUTRH Seay SET) OPER CENT) GETS SRTDY Green ORESA HEENE UIPEN EFESS HUET SONDD EFEE+ CORT SEPWS cetED WENee eEtEN ERNDY CODED COTES 


CROGP AEE EEETE TObIy BETTE GOTET EEE) QETHD EDTCE ENOLE ODED CO0ER CEEDD SHED HELI UREDd CRVET VOCED EFNEW BODES AEGTD CURES aT~ES NOEES NETEt CEROE corey CREED ERNOT UREEN eEEtS 


The Erase Special Font (ESF) command erases, by changing to 
the background color, an area hsize by vsize with its lower left- 
hand corner at the CAP: the command then updates CAP to CAP+ (dx, dy). 
See also the WSF command. 


FORMAT: 


USAGE: 


FUETd CREEP FONET 40UEH PETE SROSH EREER GED ET Stnen COtne SEER BOYER UEEHO GUNNS SENSE ORES ORREE DEED UROEN GENES onNte Gunes EndED PMA AedRS LEERY GentD Canty GNteD feTEY Eneee 


ESF i hsize ! vsize : dx ft dy 


CRETE SNEED Peach DHEA GRAND OEED HEELS CONES ORLEN CHUTE EERE COOEN NEEDED HUET CLES HOREE GID CHORE OREND SEITE BOTs GOON CRONE CETID Suge Caton aHETS NEee imEY Coty ateED 


Where; 


hsize are the horizontal and vertical 
dimensions and 


vsize (O ™“ 255, O-type) of the matrix containing the 
character to be erased 


dx,dy (126 “ 127,0-type) are coordinates of the incre- 


mental move of the CAP after the 


erasure 


The ESF command performs a function similar to that of the 
combination SEC (Set Current Color) and DFR (Draw Filled Rectangle). 


However, 


for erasure, then automatically back to the previous current color. 


ESF 1 


the color change is always to the background color 


SHINT COOUE OFRC TEPIR SUEY BFDEA WHET MINE NUNES COOET Shybs GERDE CEEET GOtER BENET enter saNTe WETTS COREE OUTRO CERES BENE CHEE COTID SOURS SETRE ENOER GDOUS MESES BEERS COND 


SOMA WETED CPUDE 90ETR END aeOIH CLE VENES STEEN OFUNS SENET GREED SERED SPREE RblEd Gotme Uabun UEEDD DENSE HUtET GHOLD EEE EESEE Feder GuTtR SERN Coons AnTe Seene GeUe eNNRE 


Cord CERNE STAT OFOHH SHRED ante HELE OBERT EEROH BAETe CETEN BENET ESOT SETS EINE aotms NEtwe CREED FELIS ERtER EROHD etReS eOERE eEeRe ated fenee <oeTe GEeEn SEND GeENe eOte 


CrOoe BREN GEFDE CORSE CRENE WRREY Steed CREDLE 100TE COED EO1Rd GERD URUEE SEDAN Grate TOTES eens BORED BOERS SFNES SEIS EOP SUIDD DIED CFbEs BEEES tEkTe YOURE SURE QERED GENS 


PURPOSE: 


The Enable Tablet Cursor (ETC) command enables/disables an aux- 
iliary graphics digitizing tablet and sets overall readback format in 
conyunction with the STP command. 


FORMAT: 
ETC idchar 
Where; 
Cidchar> is not encoded as an operand, but is exactly 
one character (0 * 255 , 8 bits) 
idchar = 0 (ASCII NUL or CNTL~SHFT-P ) Tablet disabled. 
idchar = 1 ™* 255 ( a single byte or character } 
Tablet enabled. Cursor on terminal 
will return the sequence; 
idchar status x16 y16 
each time the stylus is depressed or a 
tablet cursor button is pushed. If two 
or more cursor buttons are simultaneously 
pushed and then one is released, the 
sequence will again be sent. 
status = is a code corresponding to the button(s) 
pushed. 
USAGE: 


The ETC command is used to enable or disable an auxilliary 
graphics digitizing tablet normally connected to the RS-232C aux- 
illiary serial port built into the AED 312/767. 


EG 


NOTES: 


ns 


The ETC command should be preceded by Define Table Mapping 
(DTM) which scales from the tablet area to the video memory. 


[If the pen or crosshair is outside the rectangular area of 
the tablet to be drawn upon (and which is precisely defined 
in DTM), 16 is added to the status code word. In this case 
the terminal returns the actual absolute tablet coordinates 
rather than video memary coordinates. This is useful for 
applications which use a rectangular digitizing “window” 
surrounded with menu select areas. 


The ETC command is normally used with the STP (Set Tablet 
Parameters} cammand. STP controls conditions under which a 
“pen hit" and stylus coordinates are returned to a user 
program. 


EEGAZ 


setae GrETe bey SEbET RebEe ennee SOnR» Raaios SetTT ETEn) CEETH GENES ERED CbUTE BONE Nepne WYRE GHUEE FETED OERdN HUPED UeDE GRIER BIE Biber Boney apeee shedh GeRPD GNEEe COT 


SrwEe BEEEK OEIED SotuR HELEN BERGE Gores MEUDA MHWL SONbW reNEhS PEER CERES HEEEN EhOTE oneEy aHENd OEEES SENET CUNES AERO GEREN EEDS EOted HEED RENEt ebea Sbute eteED GREE SEtES 


GORE GENES CRED SeDED EEtET GonER HEtTE HNPE AuEEd aRUeE EPUEY SENN CONTE HOLES BHERD GUIEE Getnt COEPe EpREE BREE CbVSd EREES ERIED HUDET FoNEN PERS mOYRe BOEDE GOETD SUEES BEtEH 


COP Se GREET ONPOE THECE ENEEE wEtE® GETEH NPORE ERITR GEttY TONEY SEDI GENE DAG GEE wb mete FORTY OEE BPOEh TUNE GHOUn SrEdh ShdEs FRICE SoEES ETTEN RONDO BOERS BUREE eOtee 


PURPOSE: 

The Enable Tablet Polling (ETP) command enables/disables a special 
polling mode of the AED Si2/767 graphics tablet firmware. When this 
mode is enabled, stylus coordinates are sent only when requested with 
the RTP command: instead of upon pen down and/or pen up. 


#Extended function (must be preceede by a "+" in single character mode>?. 


FORMAT: 


CORE GAOU OFeh4 OTE etETD Obutd Geere AeEeL edemt anes EER 


SINE GNUTS CeUse CybEt SEtEs SHEED EREeH BEIUD CONE! ehety SnEeT 


Where; 


arg is not encoded as an operand, but is 
exactly one character (O * 255. & bits>. 


arg = GO (ASCII NUL or CNTL-SHFT-P) Normal ETC functions 


1 ~*~ 255 idchar, pen status coordinates are sent only 
on RTP command. Sequence is: 


arg 


SUP) AAD EUs EARES EFENE SHOTS WEELE OVPND GOENS HEMET GETED AEIDD SHEEN HwOTE ENED UEDNE OOEde CERTT CROWD CUEDS EEeD EmEeH GLEE Cieee eee SeDte 


CORES CORRS GEREN EREEE GRUDT CUTRP CERO atuEE eEtDR CRED GOON FETED Gentes WObdy GPOUR 1hESE ARDED GUNES OTEY Chem BlEre HOSED wOCED stuEt GOED SHURE 


EP =f 


CeEte FERED CONdE THETE CETTE EERE SoUEH EHEDA TENTS Conde CHEte ClDER ONE DheNY Hee wend EdETE ShEbE tegtd CONS GFREY ENEEE EnODE SURE SNEED eutuE ROWS afwTA ettwe coneD enter 


CROWD SIDED CORRE OrEWE GEREt ERTED SERED CURED S1NdE SepTE WEEE SLERE EtEG SHETE TEUTT EdURE SeETD HOHE BNET Clthew UNIT BYERS ErENS BhLRY SO—m erELe cnEtY YeNED GsteN BOtED ete=e 


SIPEe Vel SER ENP EEA HET EE cor. MO RENE aye meres SeE Gene HeeS REESE Gen eee ETE CCN CERIN GE RU Chae EDREE Pe Un? atNDe GNyED vetet One caret 


(eee SERED CENES SaeyD CHths ENTHD HaEwE CONEY BETNE ERSTE CTE ahEte GET SEEte ChNSe CnREE ENeTe BORG) CHEN GtNED CORE guys GREER Guree ERIS BPLS Settee GEURe GREP aStED Estee 


PURPOSE: 


The Form Feed (FFD) command does the following: 


a. Erases entire video memory: write-enabled planes only. 
b. Restores display origins to default power-on reset values. 
c. Causes exit from interpreter to alpha mode. 
d. Does not change current zoom levels (x and y>?. 
FORMAT: 
FFD 
USAGE: 


FFD (Form Feed} compares with the ERS (Erase Entire Memory} as 
shown. 


FFD ERS 
Origins restored to default Origins unchanged 
Exits the interpreter Does not exit the interpreter 


~~Erases video memory, write-enabled planes only-- 


NOTES: 


Ls See also the SWM (Set Write Mask) command. 


FFD-1 


> } 


WOPRP COREE DETER TORE GOdet Hdndn TOUT) Conde TiN GUUEH MnEDY SADED ShImT StD CRORE edALE Pb4>> UCAETT ENERO REgEt COTES ERdES EEEED URNS GEtEF ErINs ETtye ENTE. BOEED SHEED ENED 


WOON GEDUD COURS GoteH COdbe Core ERDER DIRE BEOEH Roped TEERe eREwE SREDY SbED) ERE Etat atews EREDY GnEeS snEge BENED DENED BERET BEtES SO0RS VEtED eased ante UTED ebERD CONhe 


FRR FRR 


SSEUP GEIR GHVOS APOYS GENES CORES FudiE BOEHY FnEtD TEdOE GNOEE TURD CEEOL ShOtN OHOMD GnaDe ehOte Binet ShEte CRETE CONES euBTE EttED GEtNE EEtEN qoawe qeEDe GORED DENS SEeTE weETO 


GRUTS CURE REThs Sam Gets cuane MHOn Ete NETH Rome GrtEe WhESD GEROD Ohad ARETE EneTs BhOTE OhNST Chet. GhawD BENEe GEhDS EEtER EWted COTE CLEeY CoeEE GEtNS HETES GETRS weeTe 


PURPOSE: 


The Filled Rectangle Relative (FRR) command is used to draw and 
Fill a rectangle in the previously specified current color. If the SPF 
command is in effect, rectangle will be drawn in current color using the 
selected stipple pattern. FRR differs from DFR only in that arguments 
specified to FRR are displacements relative to the current CAP. not 
absolute coordinates. 


FORMAT: 


OteEs CtEme ators OLRED GwheD ABLE EDNET ENED SEASP EFNES CtINe CtDSD CREWE EEtED EHEED 


AEH) STEED Chand OTR MHDPE EReYE YEIR GENE vORSD TOINe CENEe VORES GekEE ERDTD GEtWe 


Where; 


(x,y) is the location in video memory of the CAP and 
one corner of the rectangle (x+dx,ytdy) is the 
location of the diagonally opposite corner. It 
is also the new CAP. 


dx; dy (~128 “ +127, o-type) are the x and y displace- 
ments defining the horizontal and vertical sides 
of the rectangle to be drawn. Negative values 
for either coordinate are acceptable and will 
change the orientation of the rectangle and the 
CAP appropriately. 


USAGE: 


In many situations it is more convenient to specify the diagonally 
opposite corner of the rectangle by a displacement relative to the CAP 
rather than relative to the origin of coordinates. 


FRR-1 


Cteeh GOTT ENtEd OERED GhNSs mnged SENT GOONS BiH SENS EPAET GEES BREUER SENET SHEET 98640 LERTH SHEET COTS HOEES GAIN) GROUD AEERY BOERS GOtte APEEe GpEre SOSH CuETh aeUeD GENES 


CIOOR FOETH ElaTe HOST STETd ADEE EHOUN BHUTL CHOUE WEROY 49406 EEATR GRIDS SERED Henne orees YREST NODEA THOTT CEtdy EEC CETTE Gute SONNE SUTIN ENED NeyeS O1EEt COEHy sEeED Cude 


GFL 3 GFL 


3 CHARS ASCII DECIMAL OCTAL HEX 


EOD COPE SHEPE CURED AFORE swLhD LROYA GREED WEEDS GuNeh EHUSE qteeD HEREy Sibel EEDEP GevEs SttNS GERET 4900S EEEOE CERES UHEAD GENE GOENE S1EEO Cutts SERED THTOt GntUm eREEt CenES 


SPETD SHEED COVEE GHOSE OFUTE SrHER KOLEH HAUED CRODY SENDS GHEE BEDEL BEEP UEHED CTEED ECIne YORE tueCR GEES EEtee Raten Quenn QINEY $0080 MmBSa CEERS Gtewe O9Ede SEERe Geene SeETe 


PURPOSE: 
The Generalized Overlay Fill (GFL) command fills the region 


surrounded by CAP with the current color until pixel boundaries of 
bcolor are encountered. bcolor = (current color) AND (mask). 


FORMAT: 


SOPS EFT ROTES WEED GHOSE WURDE SORTA ERdYR CREED CEESY SEVER GUPET OQEeS BLOWS ANRET EPOEd ENemE ERORS Obule Sewn) asem 


ROPES HURUD Rey REETD EAEty GEIED ENEFe ERA GhEss Sieve GROVE SELEY URED MLEE GENE CRIES SEEEE BSCR BhEEe 20000 seeE 


Where: 
mas k is a byte CM7,Mé6....M1,M0O] and: 
CMx]= O: Nth memory plane disabled for boundary search 


1: Nth memory plane enabled for boundary search 


bcolor is the boundary color (0 * 255, O-type) 


USAGE: 


The GFL command is primarily used to fill through various pixel 
groups until encountering a specific boundary type. This differs from 
the IFL command which fills until encountering any boundary. 


GFL-1 


EXAMPLE: 


Draw three filled rectangles, 
all of the memory planes O through 6 Cie. 
but reserve plane 7 for overlay (GFL) use. 


white circle and fill it with green. 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 


Define color 128 to 
be white 


Move CAP to lower 
left of display 


Draw and fill rectangle 
in red (default) 


Draw and fill rectangle 
in green 


Set color to blue for 


and draw filled rectangle 


Draw white circle so it 
overlays all 
three rectangles 


Set color to yellow and 
draw circle 


Define color 136 = 
128+6=100100 to be 
green 


Set current color to 136 


Do generalized fill, 
looking at memory 
through mask=128 and 
filling to boundary of 
bcolor=128. 


GFL-2 


red and green and blue, as in. 


Use 


seven video memory planes), 
Non-destructively overlay a 


TERMINAL. 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


SCT128.1. 2595. 255. 2505. 


MOVO. O. 


DFR2OO. 482. 


SEC2. DFR312. O. 


SEC4. DFRS11. 482. 


MOV256. 241. 
SEC128. DCL127. 


SWM128. 


SCT196. 1.0. 255. 0. 


SEC136. 


GFL128. 128. 


Pde Chae HETOE KESH? GNOT abueE NOTTY SOLED Sede CoUTE GENTS SEER GERAD OTETE SEEMS Qbuse seETE SEN GPTEY QddRe ETEUD aEbee RENSE BRINE ENOYE CUSED ShEdY EINER EROEE Guede LOTS 
CROOS STEEP C0504 Toten FEE Qend> Gore GORE SUDEY Seewe SeTES SETSD SUNT) GEUEE HPSS SovEd Goats GHYTS FPOYS GREDS GteeH enter Gises COED CENtD OREDt OCNEs GuteG GEETE CONES GEtEE 

GS oo orrerre GS 
CROSS SHLPD RADA SPEDE GEENA AetEty THES COPED BSNME SERED GOSS DEOPD SHdE SONAD SOEEL EvEYE VERdH GLESt COONS KEhSY O5NED wEPED REETE atENe Gott GoEEE ELEN eEtNe eFeet EBtED GENER 


GROE SELED CHWS BYTES GOON Caden OUTEH TADS GEOTH EINER FON0P SHETR EEETD GOERS CHEE CONTE epee, SEITE GEDEt QpEEe StUHS SEteD ARETE Gl BETTE Cumee CRNES entre ENON eoUsD GoEN. 


PURPOSE: 


The Graphics System Tektronix Mode (GS) command draws vectors 
Cand in the limit, single pixels?) using the Tektronix emulation 
capability. After power-up, the AED terminals are immediately. 
initalized and enabled to receive and execute Tektronix 4010 thru 
4014 commands. 


FORMAT: 
GS i new.cap i (vector) i ce 
Wherei 
new cap is the location in video memory to which the 


CAP will move before drawing the sequence of 
vectors QO ™~ 51 or on 1023 for superoam or 76/7, 
see below for encoding) 


vector is the sequence (vector 1, vector 2,..., 
vector n) of end points (QO * Si or 1022. see 
below? 

cc is a terminating control character, one af the 
following: CRC13), ESC(27), FS(28), RSC(S3O) or 
YUS(31). 


GS-1 


ENCODING OF COORDINATES 


(Tektronix compatible) 


SOUGd GREE CUDA SEETH GUSTS StNOD Genes NORYT CEREE GINNY SOURS sORdD CONE GdERY EFCRF OFRDE GheRD atUEH GEER whet CONES CutED 


Coordinates from host are sent in sequences from one to four characters: 


AED S1l2 NORMAL 


Bit 7 & 5 4 3 ee 1 0 
ist Character hi. y XX 8) 1 Y8 Y7 Y& YS Y4 
end Character lo.y XX 1 1 Yo Ye Yi YO XX 
3rd Character hi. x XX 0 1 x8 X7 X& XS X4 
4th Character lo. x XX 1 0 X3 X2 X1 XO XX 

AED Sie SUPEROAM or AED 767 

Bit 7 & Ke 4 3 2 1 Q 
ist Character hi.y XX O 1 Y9 YS Y7 Yé YS 
end Character lo.y XX 1 1 Y4 YS Y2 Y1 YO 
ord Character hi. x XX QO 1 X9 X& X7 X& XS 
4th Character lo. x XX 1 oO X4 X3 Xo X1 XO 

NOTES 


1. Option switch 4 should be up to give command priority to 4014 
emulation. This prevents conflicts between 4014 and normal 
Yi2/767 command interpretation. 


2. Bit positions 5 and 6 in the coordinate specification determine 
3 unique codes. Note: That hi.x and hi. y have the same code; 
this affects you when you try to abbreviate the 4—-character 
sequence, explained next. 


a. The four~-character sequence may be abbreviated, omitting coordi-~ 
nates which do not change. Lo.x must always be sent as the last 
character of the sequence. If only lo. x changes. only lo. x need 


be sent. If lo. y or hi. y changes, just lo. y or hi. y followed by 
the unchanged lo. x need be sent. However, if only hi. x changes, 
the old lo.y must be sent first . then the new hi. x, then the old 
lo. x. The old lo.y sent first allows the Tektronix protocol to 
distinguish between hi. x and hi. y. since their codes in bits 6 
and 9 are identical. 


GS-2 


The Terminal Command Protocol has been structured such that 

the AED 312/767 is fully upward compatible with the non-raster 
Tektronix 4010 — 4014 series terminals. It is possible to run 
unmodified Plot-~-10 software to produce an appropriate display on 
the AED 312/767 consisting of vector graphics with alphanumeric 
legends. Graphics Input (GIN) mode will also be correctly emu- 
lated to allow the operator to use the AED S12/767’s joystick 
and cursor without software modification. Additional commands 
to control unique terminal functions (e.g. color definition), 
can be integrated into most implementations without modification 
to existing host graphics software. The AED 747 has the added 
feature of Anti-~Aliased Vectors (AAV) which smooths up to 8 
colors of raster drawn vectors. 


The AED 312/767 will perform complete 4010/4014 emulation (with 
or without the Enhanced Graphic Option, Option 34), including 
multiple line styles. incremental plot, random point plotting 
and multiple character sizes. 


For maximum flexibility, Tektronix emulation modes can be 
entered from either alphanumeric mode or from the graphics 
interpreter. 


Tektronix Special Point Plot Mode (random pixels with variable 
intensity) is emulated, but all points are the same intensity, 
and in the (previously set) current color. The random pixels 
are drawn with the repeating sequence (GS new. cap vector?), 
where new cap = vector. 


The AED 767 has two available window sizes for Tektronix 


emulation (Sie X Si2 an 1024 XK 1024). This can be controlled 
by the STW command. 


GS-3 


CHOON GUUED GENEE SOREN URNS SURES ETEEE HOES SINTE OUEDS OPIS EREED URRRE GHUED OUEED CORY SEINE UbETD CONDE SENG CONES UREED BEEN SEETe GENES BteED EReOE Gteny etury ElEDt OteEd 
COREE BONET GENTE SUDTH TOFS DONLE 4rEEe HORET GONEE ROREE GENES EREUR CRRTE OFALe O2ENE epETe fee we KeEts RONYP CEOe D2EEy EERwE BuTEN EFF) ERETD eRETS UFEtH EDIER SNES GREED SOERe 
| CRETE GYUES THONT AONE CURES CH LAN DuawR BADER DEUEE ERETE CUETY OUTER GEOL BENE GEREe epnTD Gadee REYES SabR4 GuETS KET) GmsEm ENETy HENNE HITE GhEtH 900% ClTY WHOm: ROBES EhETD 


CRUE GOERS CONER GOETE GOTES SIRDT CONTE CONAE LHNED BOEED Cote GERD GENES BORNE HEMND eoEre tPES BOOTS UDEER GHdED FOPEL emEtE tngeD SEETH NEUEN CtueD SbEte OhaeD etenD StUET SEEES 


PURPOSE: 


The Home (HOM) command returns the CAP, and hence the alpha cursor, 
to the first character position of the top line (that position depending 
on the current font size). 


FORMAT : 
HOM 
USAGE: 
This command is particularly useful when the alpha (underline) and 
graphics cursors are unlinked. (See example) 
EXAMPLE: 


Use the HOM command in the process of adding alpha titles to a 
graphic (circle), both with and without linking the CAP to the graphics 
cursor and joystick. 


TERMINAL 
DESCRIPTION COMMANDS 


Gunen Gout yeReD Cure aqUTE <ouTe enute SEEID weRD CRETE enue aden Geae AONE queen CREED dndee GENtY CUED 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 

SET ENCODING SENSDDDN 

Set Alpha Parameters: SAP2746. 60. U 

Double Size: 7 x ide 

characters, unlinked Note: No delimiters 
graphics and alpha are used following 2: 7. 
cursors. 


HOM- 1 


Move CAP to (256, 200) 


Draw circle of radius 
= 127 pixels 


Send CAP home 
then exit the 
Interpreter Mode 


Type the title: 
“HOM-EXAMPLE" 


Press return and 
line feed keys 


Push CURSOR function 
key, use joystick to 
move the cursor to 
the center of the 
circle. 


Type the word CIRCLE 


Note: That word CIRCLE 
is not displayed 
starting at green 
cursor, ie. CAP 1s 
not linked to the 
graphics cursor. 


Push cursor key, light 


goes out. 


Depress ESC key to change 
fram Alpha to Interpreter 


Mode 


Move CAP to {£180, 50} 


Set Alpha Parameters to 


double the 5 x 8 size 


characters, and the CAP 
linked to graphics cursor/ 


Joystick. 


Leave the Interpreter Mode 


Type the letters CIR 


[Note where letters are 


displayed] 


Push cursor keyi use 
goystick to move the 


green X cursor to near 


mid-citrcle. 


MOV256. 200. 
DCL1i27. 


HOM XXX 


HOM—-E XAMPLE 


RETURN LF 


CIRCLE 


ESC 


MOVi80. 50. 


SAP 2520. 30.L 


XXX 


CIR 


Type the letters CLE. CLE 
[Note that the letters 

are displayed atop one 

another, at the cursor 

location] 


Push cursor key again 
light goes out. [Green 
cursor disappears, but 
CAP is left where cursor 


was ] 
Depress space bar, type CIRCLE 
circle. [Now CAP advances 


across the Lined 


Erase the screen: stay in 
Interpreter Mode ERS 


HOM- 3 


CURES GEEES G8ERs GOED 290d) ereEy LAPD SUDED ChETE COTE EDDEN CORTE GEEES EULER COMRD eDES HUDt] EOEER WISTS POM SOTO Sune GnEwe Sows, GeReT UHEER CERES SUSRS cute EERO CRD 


CRROe SPADE GUNG SPERe SUdEE 4octs aUDE TUEED HiREd VEIEE BFLEE GEDER SDIE FETED SINTD spare Seoed SHOE GENES ENDER CHRFT SNEED CRETE SEDEF ETDS CFEEt apoE SENED oFEs) GhEnD Cele 


SOPHS GEETD NER EDERE ENtEH CrEES TENE SENET SORES BEES HOLE GHEE GHTUE GHEDE COTES ERODE CONTE SPORE NNPOE Of0Ee GREET QUERY SyRTD euEeD ChYER NEEHD GETS SpmND StETD outEE euRED 


WOT CLES GIOOR DouSt GOPOR ereEE HLUND BESRD CURED 4E0Td SEUED LOCO EFEED SONU PEIED Gases UNETR SPESE EEES CENEU CUED? wEEES REDD CUES ERE GneRD CetES MOTE CudeH GEEdD HERD 


PURPOSE: 


The Horizontal Scroll Relative (CHSR) command allows the user to 


set the horizontal origin register relative to the current horizontal 
origin register contents. 


FORMAT: 
HSR dxi 
Where: 
dx is a Signed number. 
USAGE: 


The HSR command is used to set the horizontal origin with respect 
to its present setting CNew = OLD + dxdJ. 


HSR-1 


EXAMPLE: 


Draw a 100 pixel radius circle and with the HSR command, divide 
the circle into two equal halves on the upper and lower portions of the 
display. | 


TERMINAL 
DESCRIPTION ; COMMANDS 


entee Cmte ENtEN CRIED NODES BrEED BEREe HaDED GutED come HEED <Whets CtNtS eDttE eeEtD EtETE BHHLD DRIER enaDE 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
ENCODING SENSDDDN 
Erase Screen ERS 

Move to £100, 100} MOV 100. 100. 
Draw a circle DCL. 100. 


radius = 100 


Reset Horizontal Origin HSR -100. 


HSR-2 


SERRE RCCL ee eT eRe SOME Ne Pee PE RCE i PTO R NE RON 
aR ET Oa RC ee kee INE! era ae TRC eee na 

IF} Sa EN Tee NT EES Tee eer ae IF I 
Bin es htt a ae Seca a ye tad ical eee es 


Sebet Gner syadn ADEEt EDTA Abed Sete UND) GEIOA ETRY SEStY 64000 CRIED GENTS GhuTe CRtAD aTNel CUEER SOPDS EDEDS ENtET eRNEO Cite StdEE bewOY ebERe SIDED 9pEtE wOtER eRtEE CONE 


PURPOSE: 
The Interior Fill (IFL) command fills any complex closed polygon 
with the current color. Any pixel color other than the pixel color at 


CAP will serve as boundary pixels. CAP must be placed within the polygon 
to be filled. 


FORMAT: 


ER Ge Shee ene Haney 


e0ues MER weetw eet Green 


USAGE: 


IFL colors (or floods) inside a previously drawn outline, starting 
at the enclosed CAP and moving to the nearest boundary (portion of a 
closed curve} in all directions. Closed curves which do not include the 
CAP Cislands) are not colored. 


NOTES: 
1. The CAP is not guaranteed to remain in place through the IFL 


or other fi11 operations. A MOV command, to follow the fill, 
may be desirable. 


IFL-1 


EXAMPLE: 


DESCRIPTION 
INITIALIZE TERMINAL 


SET ENCODING ~ 


Move CAP to £1590, 350} 


Draw red circle of 
radius=S50 and fill. 


Move CAP outside 
the circle; set 
color to white ¢7} 


Fill screen outside 
the circle. 


[Fill is to video memory 


boundary d 
Erase screen to black 
Move CAP to {250, 250} 


Draw yellow circle of 
radius=127 


Draw green circle, 
radius=80 


[Green should be an 


island within the yellow. ] 


Move CAP to £400, 110} 


Draw blue circle, 
radius=110 


Set current color 
to 7 


Move CAP inside 

green circle, 

Do interior fill 
CThe “island” is 
now white] 


IFL-2 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
FSC CAPS LOCK 


SEN3DDDN 
MOV1i50. 350. 
DCL50. IFL 
MOV300. 300. 
SEC7. 

IFL 

ERS 


MOV250. 250. 


SECS. 
DCL127. 


SEC2. 
DCL8O. 


MOV4060. 110. 


SEC4. DCL110. 


SEC7. 


MOV250. 250. 


LL 


CAPOD GREED CBtEe ERD GEDEH sept ERED STEED OTIS eHTTR GEST CONG BETTE BEDS EDOM! ERED SHEED OUODA BENET BROS OUNSEL EEERD GBTEE EWE EITM CUtDY G0dsd GENER eHPYD eRNSe eUEED 


UUDS CERER GUTOR GeRse UEDED EERes 4UPAe EUDTD SINE BEREED EMTOT EHETE ERETD CUTOE CETTE yeNTE GOtER BEdNt WHETE ROTEE EENDE GEnee BUTE CONC) EERE aatey SEnes eNaDe CUNtS CERTe GURY 


3 CHARS ASCII DECIMAL OCTAL HEX JUS 


GWUSO GUTTA COEDS GEE) EDEN SYERE VIET CRLEE SOOUE SOOTY HOTS REET HEELS Gomtd ENERO cogs RudwE IEOTH EOEE+ RENE BONED GENES ERNE WEPRT SEER CuTED BETTE EMER GUNRe eCEUS pURDT 


SEED GBURS COU CEREY COONS nELeE CDE EMRED BENTS OFRTT WEEDS comRe CURE CREED SPETD eoTen VrHEt COTES ERURY BERET COLEF SUBST GEdRa HNEEe UOTE GEdED CODY NOTRE WEEP GeERD ERODE 


PURPOSE: 


The Jump to User Subroutine (JUS) command executes the user’s 
subroutine beginning at the specified address in the AED 512/767 RAM. 


FORMAT: 
JUS { addr 
Where: 
addr (0°65535, o-type) is the 14-bit address to be within 
the AED 512/767 to which control is 
to be transferred 
USAGE: 


The JUS command will cause control to be transfered to the address 
specified in the command. The executable code must have been previously 
loaded into the AED 512/767 by the user through the use of the LMR and 


SSE commands. It is necessary to know the firmware command entry points 
(addresses) to properly use JUS. 


JUS-1 


APPLICABLE ON AED 767 ONLY 


CAO FETOH COEDS OAER ERIS AhEmd HEFL! FORD MONE GREDY UHTEY UETRD SUEDE GONEE CADET gees eDEEE ERED S000) CODED CUtes SOM) WETH G60Ed BETED SnEtE GbEEd CREED SUES HORN CHEER 


CRAAD GOURD TAETE CRETE METER CrtOD dyTTs e9Set GHOES weEET EOEDE SOERE EEOUT GREE CIRITE SEERA ERED BEARS BOTH BEERS THOTT BRNEH GUEITe FORDE SDREE GOURD SEHD ODWR BROWS eneeE erEeD 


CONS) GOREL GOVERN GROUT SENET emtEr +4ETT BETES COTES UPETE CURES GUEND CROWD OTDY GEDE eErER et00H ERUES CENEY BOUT GROTP queee cenee Gbmt+ GLEE yRELD EBUTY BrOEt ERTeE smNED CRteD 


SUTRR GENCE GOES GNOEE CHE® Queen Ordre FOOTED MUTOH CUdYD COEFT BEEDE COTES GUUEE EPTEH aOPES HOPLN 4800s CRONE CORED CETTE GERDE ENETS ENbYS ETO” RUNES COU GERED OFUES ennES HERTD 


PURPOSE: 


The Load Anti-aliasing Table (LAT) command allows the user to 
define a non-standard anti-aliasing color ramp. 


#Extended function (Must be preceeded by a "+" in single character 
mode). 


FORMAT: 
LAT ibase pvall...pvalié 
Wherei 
ibase (O”’7, o-type) is the color table position in the 
first 8 color table position for which the ramp is 
being defined 
pvali...pval16 (0 to 255) are the 16 ramps values (color 
table #5) they must conform to the methods for building 
anti-aliasing ramps described in the AAV command 
USAGE: 


The LAT command is invoked when the user wishes to anti-~alias a 
color other than the first 8 default color or the user wishes to anti- 
alias to a background other than black. 


LAT- 1] 


NOTES: 


a. If the interpreter is in one character non-mnemonic encoding 
(see SEN command) then the user must prefix this command with 


a + (enter extended command mode). This sequence is not neces- 
sary in 3 character mnemonic encoding mode or if the host 
computer is capable of transmitting & bits of data. In the 
latter case the hex FUNCTION CODE should be used. 

b. Only 8 colors can be anti-~aliased and they must reference color 


table positions 0 ~—- 7. They must be laid ouvt as described in 
the AAV command. 


EXAMPLE: 


Default color ramp for color 1 is: 


129,137,145. 153, 161, 169, 177, 185, 193, 201, 209, 217, 225, 233, 241, 249 


To change the ramp numbers enter the following: 
LATI. 130. 138. 146. 154. 162. 170. 178. 186. 194. 202. 210. 218. 226. 234. 242. 250. 
AAV 2. 

SEC 1. 

MOV ©. 300. 
DVA 300. 400. 


You will see an anti-aliased green line with a red pixel on the end 


Note: Color i is red but this drew a green line. 


LAT 2 


PHEW HORE BESIP BEERD Teme Voie Cree EDIE CONGR sEdEM TOUTE Bans BREESE SHAE OREET DEE BEES BIST HELE CrdE SENT apm EOIN LE~Es OROLE CONDE GOREN ONES. ENOEL GuEet CRS 


Load Microprocessor Ram 


SO COONS SHEET METS 40PLE FOES RIOT GENER SEEN EEE MOOEE BUEES PEED OEEES BADEN HeenD HITROD BUTEE SEN) PYORP BOER qhebN GRIRh COED SHION EnoUH BbEe OORT Sheed Ete GEL 


FUNCTION CODES | 
LMR =x chase ascii orci corn vex «= LMR 


Aeon GORD ETTE EAH SOTED LOEWE CTRET EEETT BEE wees NUSEH GuNeE EEE EE SOUS GAEDE FOUL COrRS BONED MRLEA SLOLO EEOES UREN CELEY CRT ERLE NASEd ETON BOUTS CENEH GUEED BUTTE 


PURPOSE: 


The Load Microprocessor Ram (LMR) command loads n bytes of sub- 
routine (written in 6502 machine code) starting at a specified address 
in RAM, for later execution by use of the JUS command. 


FORMAT: 


WEES COE OPN VER BEET + <DEL? LOVEE RENE OFS CREED FECDY SRTIT CUTE SURE SEOED BENS GUTS TEFTE Cote aoden Vide GotetY VEER CONET LEDER PEPE CORED CERRO CORED SEID BEDH eneee 


HOES) Kear Bete SLE epETH LEREe CHES SOURS FIDNT OOERE AOTES EDGED OOTY HOSES SRERS SRE CEI UNG GEUED CREE COO~r SE ary Teen EROUS MEPEE gegen CLET wHORE GEeen BOUND OEY peved 
Where: 
e. 


addr (O*HI-RAM, o-type) is the address above the stack end 
of RAM in 16-bit (2-byte) format (Refer ta Address 
Map for free ram (HI-RAM) location) 


n (O%65535, o-type) is the number of bytes of code to be 
downloaded 


byte (O°%255, o-type) byte/1 byte/2 byte/3...byten is the 
machine code subroutine, previously assembled. 


USAGE: 


1 The LMR command can be used, along with the SSE command. to 
allocate the RAM space between the top of adressable RAM and 
the dynamic storage area used by the interpreter. The JUS 
(Jump User Subroutine) can then be used to transfer from a 
host program to the program stored in the AED 512/767. 


PS 


Depending on the amount of RAM storage space required for the 
subroutine, n bytes, the remaining RAM space is used as a LIFO 
(Last In, First Out) stack. The stored subroutine is protected 
from over~writing by proper choice of the address argument of 
the SSE (Set Stack End?) command. Lf the stack (including 
storage requirements of DSF {Define Special Font} and {Define 
special Keyt) gets too large the SSE address is reached. Then 
the microprocessor exits whatever routine it 16 executing and 
returns the pointer to its value prior to the execution of the 
command that caused the memory overflow to occur. 


LMR-1 


APPLICABLE ON AED 767 ONLY 


CRUSF SERED VEEHE QEbAR CERE SHEED HIDE FREUD CLUDE Creed OEE GhIED RODEN RHEE HLEES pent ERED COIN) NIAED EhEEE OEETD REED SEMEEY HULID SENET abate BEDDD QRED 72008 OuEtD GHETD 


PANS ORETT CODED HHA ENDED eEwE Edteye DODIT AUDUE StaRES BROCE 000% GRDTly OEOTE EOETT angen MEF) COED) HODES GORNS TROUD GiEE GREEN ENOTES Grete WEEtS CREE pedee SENS? CuEDY CoEDY 


CRUE GENES WELSH CRETE AEDES EpEhE AeREe GHOTD GUURS CLUUE SENET GREED GENTD HOSEN COUNT BESS THT CODED HOOD GONee GROUT eeaeD SEND GENTS CONE) GReEEe ENED GeRRe anUED euteD CbNte 


GFOer GOPER CURED GAEDE HUERE GhENs RETIY HINES NETO GREED GNUOE GFURD CREEL HORE TORS SonrE CEOUE SEED LENSE ROTED ERDE® eRELD EEE SEFOD Stee SENT Green eoURE attee enEtD EEETE 


PURPOSE: 


MAR“ 


The Margin Control (MAR) command is used to set the left and right 


text margins. 


#Extended function (Must be preceeded by a “+" in single character 


mode}. 
FORMAT: 
MAR | left margin right margin 
Where: QO < left/right margin < 1024 
left/right margin is c-type 
USAGE: 
1. Text margins can be set to the desired locations. 


=. 767 users can write text beyond the 767 window by changing the 


margins. 


NOTES: 


1. MAR (0,0) resets the margins back to the default parameters 


C1, 7673}. 


MAR-1 


STIR GELEN GERSD COPEL SNREE SERED WhdEE CORRE CHUTE CONTR ONEES EHOES ENED CRNSY SEUTE coors GtEwt EDEEE ERSe SPtEY CEEd ERNIE WHET ESTED COPES GRINS CLESe qtENS qrEee GUNtE sHtES 


OAMSE CREDA GOTH GORE CUSED GDUE ENDL CSET SNEED CREED ROSES BAOTD COURS GETEN GNEOS sonnet SNtey FwTEE YpEee ORITD COURS GTEND ENDED OtUHE BETES ONRED atone EEEED GheEt SOUR, eotED 


GuOY SUEOD CHUER SRERY PUSS QPIEE eudts GREE SPEDS BEETS SORES GOPTN CRNEE WEEE GHETD OFC UESIY CRETE C1PEE SEEEP COURS CORES EPEUT COTES CEN OHEEs GROWS DETER EEEEe GREED SROED 


CURRP COUR ENDED STURD CSOFP EUNtA FOOTE FHOOY GOEDE SURDE EHOCY CENTS GESTED ETERS COMRY ergeD Conse ADEN TENET S0ERd CEOTE GREET EOTED BEOed CIUEY etS SustY Coens arta GuEED <ONRe 


PURPOSE: 


The Move Absolute (MOV) command sets the CAP (Current Access 
Position?) to the location {x,y} in video memory. 


FORMAT: 
MOV i x oy 
Where: 
x (O%511/1023. ctype) is the x-coordinate. 
y (0°511/1023, c-type) is the y-coordinate. See Note i. 
USAGE: 


The MOY command is used to extablish a particular location within 
the graphics field (CAP). This can be used to define the starting point 
of a vector or the center of a circle (before being drawn) etc. 


NOTES: 


1. If SUPEROAM (only for AED S12) has been invoked by use of the 
SUP1i command, the range of x and y arguments is extended to 
O*1023. 


2. The relationship between where the CAP is located in video 
memory (to commence drawing a vector. for example) and where 
the corresponding point will be written on the display depends 
on whether the display origin is displaced from its default 
position. 


MOV-1 


EXAMPLE: 


Example 1: Paint a single pixel at display location {200,250} and 
in a default color. 


TERMINAL 
DESCRIPTION COMMANDS 


Stese Gude Come Gorm eter ETCH TEPER mtETe CeNEN ClEeS EBTET Senet PUSS URUGD ConEe SFETD Corer SPEES SeODE 


RESET RESET LOCAL 


INIFIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 

Move CAP to {200, 250} MOV200. 250. 
Write pixel in color i WP X1. 


Example 2: This is valid only for the AED 512. Show the result 
of "off display" location commands in this way: paint 
a single pixel at (612,250) and in the default color. 


AED 512 ONLY 


TERMINAL 
DESCRIPTION COMMANDS 


COOE EbLEN ERSTE coDeD SCENES SENeD Creme BeCED ComNe GOEED EDCED SePeD auaee Cteus PUNaP Stews autem semen anees 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC. 

SET ENCODING SEN3DDDN 
Move CAP to {612, 250} MOV4612. 250. 
Write pixel in color WPX1. 

1 (red) 


Note: That the red spot 
(pixel) is painted 
at x modulo Si2 = 100, 
le. wrapped around. 
Enable SUPEROQAM SUP 1. 
Move CAP TO ¢612,; 250} MOVél2. 250. 


(Example continued on next page) 


MOV -2 


Write pixel in color WP Xe. 
2 (qreen) 


Note: Green spot (pixel) 
is not displayed 
because viewing 
window is over the 
bottom-left quad- 
rant of the SUPEROAM — 
1024 x 1024 memory 
and the pixel is in 
the bottom-right 
quadrant. 


Display window to view 
bottom-right quadrant 


Note: Green pixel now SHOS11. 
Viewable at the 
same relative 
window position 
as the red pixel 
above. 


MOV - 3 


SOUTA GENDS CORTS HEED UENHE BONES SeOEs TLOLN CDNED 41000 NOEY EREDD COT NESEY CENTS BoETL Onese GhENS CEtEE CONES UEDES EutEE GUUTe BREED CHET! GtETd GOESD SEEDY HONES SURLY STEED 
COG0S SNEED CUTE CRON HEN) AEWTe TUES? OIFES GRETE CEETD CENTS CRERT GEDTD SOY SEED GORES BRTEY BEES COREE ERTDE COUNt GEREN EDEDE OTN) EDEUD eREET OTehs ENED COEDS wemtE yOTED 

MVR SUOTe SHEDY ENTE EREDT HODAE MDLTE 4HES, OPEL HENEs THOST SHEWT GOETH GREED GEPER ENSTE e_ENE ESTEE LUTET EHETE BEERO GCESS CURIS ESCEE HOURS ITED BEEDe SeNEt BEERY Bente eoEee cenee MVR 
CRETF COEET GHRES OST SEEEE HERST COEDS ORDIS GOFRE FONTS EHEDS CUTTS WLEED EPFTH Bhow? arrye eemneD SEEDER F0OUS GREES StETe GEETT GUAe UNOSD FEA SYteR BOTER WED? E2600 eETED EUEdD 


RENOY CORRE GerHE GHEE GENTE CURSE ODODT UNDTN CODED OETA GHEEH ORDED SETRD ENOEY BHTEY OHren ERATE KEEES BOD OFEOL GOAEP EERE GEETS EDOEE CERTE EpURt ENOVE Comte eEREE GOES CORTE 


PURPOSE: 
The Move Relative (MVR) command sets the CAP to a new position 


{xtdx,ytdys relative to the current access Position {x,y} just before 
execution. The new CAP is now at tx+dx, ytdy}. 


FORMAT: 


SURED GeESt atEe™ enteh 200%? HEDEN EmETA aeERt ENTE CREND cenne Ente Cfeen 


ORNGD CHwe? Steet GLtde TONNS BORIS EDGED OLENS SENS twYED 800d gnenn epee 


Where: 
dx (-128"127, o-type) is the change in x-coordinate 


dy (-1268%127, o-type} is the change in y-coordinate 


USAGE: 


The MVR command is similar in function to MOV but allows the x 
and y dimensions of a desired CAP move to be measured from the present 
CAP rather than from the origin of the coordinate system. 


NOTES: 


he If SUPERODAM Conly for AED Si2) has been invoked by use of the 


SUP 1 command, the range of x and y arguments are extended to 
O~1023. 


eo. The relationship between where the CAP is located in video 
memory (toa commence drawing a vector, for example) and where 
the corresponding point will be written on the display depends 
on whether the display origin is displaced from its default 
position. 


MVR-1 


DESCRIPTION 


UNEP porns Sete Guse, O4vOR SeNEs CreST Comm EmeTh GoEDe GOOER 


INITIALIZE TERMINAL 
SET ENCODING 


Move (absolute) the CAP 
to {255, 242}, mid-screen 


Write red pixel at CAP 
(center of square) 


Move CAP right 50 and up 
20 pixels 


Write red pixel at upper 
right corner 


Move CAP to lower right 
corner 


Write red pixel at lower 
right corner 


Move CAP to lower left 
corner 


Write red pixel at lower 
left corner 


Move CAP to upper left 
corner 


Write red pixel at upper 
left corner 


Draw a red spot at the center and corners of a square; put the 
(255, 242) and make the square measure 100 pixels on a side. 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


MOV255. 242. 


WPX1. 


MVRSO. SO. 


WP X1. 


MVRO. —100. 


WPX1. 


MYVR~-100. O. 


WPX1. 


MVRQ. 100. 


WPX1. 


POCA BELTED GOLSE COAST SOUTH GRdES SEDtD AEDEE VERE CORED GHENT EEESE COTES BOURNE FOVED ENOTE FEEHY COUEL CRIES GEEED EEDUT eUERE GeTRE SNCTS SINE? CrEe EER LESS HETEH ERED SUNS 


COT CSONE COREE ERED BIETE SOGED RIVET LEdDD CODON EnOOR GOES4 ETRE OENSE OUTEE ENED GdEED EusTH CRETE EOE EPETE EOEED CORED WISE tent ETIVE DESYR CONE REEUS CREPA GRETD CORED 


OFL OFL 


3 CHARS ASCII DECIMAL OCTAL HEX 


CROOS FOEED BPTE AONED CENDD COEEE ERETD WEEED ENETH CREED GENTS EHTEF CENTS GENES UEDTD qoEde Qpbwt CONES HEED UEBRE GRLES GEETD ULEEH CONE EOEIH webEN seEbt NESUR FERED CONSE COED 


CCU) AEUED EREAD GDESF SOCSE COWED OEUEE GOODE GOINE aEETD CHETE CERSD NESTS VOTES OED COTES SETEY CENEY 4950+ CRDUD COTE COMID EEEEE £0008 AETER ORDOE G0EES eRETS CORDS Cound aaoED 


PURPOSE: 


The Overlay Fill (OFL) command fills a region surrounding the 
CAP bounded by pixels which are the same color as the current color. 
The resultant color of each pixel in the filled region will be de- 
termined by the logical OR of the current color table number and 
the color table number of the color of that pixel before the fill. 


FORMAT: 


Gent Lathe aeEns aOeTE bUDeE 4088S GREER BtETe 420e8 eHONR 


2PUME GUAR agted HTDED saerit SENSO EUEEN quBEE cyst eoyEt 


USAGE: 


The overlay fill command is used when a closed area is to be 
filled is such a way as to indicate areas of overlap or intersection 
between the area being filled and previously filled areas. 


NOTES: 


i. The area being filled must be bounded by a closed series of 
vectors or points, if there are any “holes” in the boundary 
then the fill process will "leak" through and fill undesired 
areas of the screen. 


OFL-1 


EXAMPLE: 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 


Draw red circle, 
at {250,250} radius 127. 


Draw a filled rectangle 
in red. 


and in green 


and in blue 


and in white 


Move CAP to {300, 300}, 
inside the circle and 
on a black background 


Set current color to red 


Do an overlay fill 
to a red boundary 


OFL-2 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


MOV250. 
DCL127. 


MOV225. 
DFR275. 


MOV225. 


SEC2. 


DFR275. 


MOV225. 


SEC4. 


DFR275. 
MOV175. 
SEC7. 
DFR200. 


MOV3OO. 


SEC 1. 


OFL 


ROSES CORED EPPVE ERED GEER TECES EEERS ESOEM SOUTD GLY HUTTE GOERS EEER SESE GEYER yonTe SHOUT GREED GOES DOUEe GREED ESLER CEwed CUTE BTN Steud EEteE COTES etOu eERES CRETE 


AEOA GUEST ENTE SURES QETES GUNEE qoUTt OUTED BETH) SHEDE TEUOD QPETE GSE? OEES> MPETD QoELde EFERD DULY EOEST EDITS SHINY CREED EEE NEEDS WUROR RENAE ENOEe Gent GENE geEde GetT 


2 | ee ecnensiiiicnnistenereee OPT 


3 CHARS ASCII DECIMAL OCTAL HEX 


WOONS COEDS CSRYH GOUET EEOUE cuDED HEED GTEC) BUSH aetyE OWNED BEDER GUDED cot ENREE ertrm DEDEE GONE? Hetty GpENd GEBET wEeh Som HdEte SEEte QeNEe HOTTA SENET AONE) EbTeE GUsUE 


AOSw SESE Emme EDEES BETTE SEPaE EHZES ONDE GEDUT EREUE EBOEM GLENS GEEET CONE SOEME EHOLD S100) HEPUD CREEL GDEET BREED CUED EEDTE MITES CENTS HERES GReEt EEOEN Et GFEE OTtED 


PURPOSE: 


The Programmable Options (OPT) command provides a software counter~ 
part to the “options” switches on the back panel of the terminal. 


FORMAT: 


TEETH MATES ERDES BOERS HERRE CORON CURRED EDIER CORED SOENE MEDI EEYRE ENCE! cEgeD aenEY Gree GOUSe Gunes GnEOE CEES 


Where: 


optNoa (O%7, o-type)? is the option number to be changed 


Value (Ol, o-type) is the binary value to which the option 
is to be set 


PROGRAMMABLE OPTIONS 


Opt No. Value Description of the Option 


WHE qnde SEnee eunte enEte eeeee amsen Othe eam YEIEe OOO aeree {RST SUEDE COGUS CRESS GDERE ERETS GETED EOTRS que SPED* CREEP SNNEe BHETR STEOL aEEED ERERD GOERS BED SNEED GtETt ENTES SOEet EDEED Genes SeETe 


2 Oo Default, CR sent after coordinates in 
Tektronix GIN mode. 


a) 1 Suppresses CR in Tektronix GIN mode. 

3 O Terminal will switch to 5 x & font with 
character spacing of 7 pixels, after 
first G5. 

3 1 No switch to 5 x 6 font. 

4 QO Normal, no CR after graphic tablet 
"nick". 


OPT-1 


USAGE: 


Opt No. Value 
4 1 
9 @) 
ra 1 
& 0 
ra 1 
7 oO 
? i 


PROGRAMMABLE OPTION (Continued) 


Description of the Option 


@otes SAOR FEEDS COVES HEELS GUNES SIGNS NNOTN BeeEs WIGAN Sede SORME tewOe CIEE, GREED CURSE FHNEE GUEEr BORED REbEE Grate eoemt STEED eENED CEES 


Send a carriage return after graphic 
tablet "hit" sequence (pick). 


Transmit keystrokes immediately or 
after completion of current command, if 
busy. 


Do not transmit keystrokes, i.e. lock 
out the keyboard. 


Override AED command set with TEK 4014 
command set where they overlap, provided 
that Option Switch 4 is set to 1 (up). 


AED command set unconditionally override 
TEK 4014 command set where they overlap. 


Serial data to hardcopy device. 


Parallel data to hardcopy device. 


The following are examples invoking OPT from the keyboard: 


EXAMPLE: 


TERMINAL 
DESCRIPTION COMMANDS ~ 

RESET RESET LOCAL 
INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 
Suppresses carriage return OPT2. 1. 
in Tektronix GIN mode 
Sends a CR after graphics OPT4. 1. 


tablet hit (pick coordinates 


return sequence) 


OP Tez 


CEUTE BREED CORRE BHEDS HED OPEL OPTED FETEY BOGEN SUREE REDD EmdEy SEUSS TEPRE yowEs GEDTr 4080S SOE ESEEE GOURD mZETY CEES OR50E YEETE ndEDS SEINE SEES BOERE SeNbY GEEDd GnEDe 


CUNY OOUE COLES ReeRd THEM Bence Btete ENPTS CHINE SEtEH EETTE EObEt Otige Chase EEDUE ererrd EATER BEEN TORS> ERdGh CORS+ OtRST EETDE UBONe EEE omen Vente eRETe SERED GreEe Soom 


Chev COEDS GENTE PEEL MERLE LOVED 06405 SENET GOCE CELE WEPUE STOKE CERES HMETE S9ESS eEurh F054) BOEET UEIED BrERS BLPEN CREES OURMEY BOND) GUNNS ereen tneD CtbNE SWAY CEES GOUED 


CONSD SEREE EFORA GENES SOUEs SreTE GLADE SUWED PhESS CONS EHUD! GREOY CERT SEBS CREED onsen eENss KEHOE GODIN OPEL STDIN EREnY YET STbHE SHNOL CORTE HeSDE CURED Cine Conte Goenn 


PURPOSE: 


The Read Current Access Positon (RCP) command causes the readback 
of the Current Access Position (CAP) in video memory coordinates. 


FORMAT: 


PERO SOVEO aeter aneen vImee 


RCP is used toa read out the position of an image point (pixel). 
Upon receipt of the RCP command the AED 512/757 will transmit to the 
host the x,y coordinates of the CAP in the current encoding scheme 
(see SEN) and over the Selected Interface (see SIF) command. 


The CAP is located at the center of the cursor in Graphics 
Interpreter Mode and at the left end of the Alphanumeric Mode 
Cunderline) cursor. 


NOTES: 
i. If a problem is experienced in running the manual examples, 
it is probably because of the following reasons: 

a. Communications Switches on the rear = the AED 512/767 
are not set properly. 

b. Host echo of signals from the terminal has not been disabled. 

aa For c-~type encoding schemes other than decimal, the host 
I/O driver software is not able to pass all codes sent 
from the terminal. 

d. Host does not have an input buffer that can accomodate 
high speed transfers consistent with the baud rates 
selected by COMMUNICATIONS (COM) switch settings. 

=. It is recommended that modified hex encoding with the CR 


(catriage return) option be used. 


RCP -=1 


PURPOSE: 


APPLICABLE ON AED 767 ONLY 


CTE CRNEE GOFF GREEK ERODE IDES COP-4 GEESE SEONG YUTCT GHETte CRISH SEES KORTE SEtEP SOIHd MEOH: TOBE OOENt SERED SFEOT CREER GRURH GENE NERDY GONDE CONTE ebEEh BONDS enneD ENEWS 


Send sRETe SOYNE S0RSe SFFEF Gumtn SEED COEDS StS RtGET EADS SETS EDOED EPESE BEDE emeet SUEDE ESTE HEOEE GEES MOPEE auNtE SeRES TOOTT HENOT EuSEs EELIE REtES IEDs GEEtD GOERS 


PORES GEESE TEED GOULD BOERS CrD0D SEES OENEE GRENY SOtEe SPOTS GUTS GEDED UUDIN CONES GDTTE GEDTD VOETE NEDET uENE BUDEL eOnee EEREY POLED SONED mrEs ENDEN GHRND wItSe aENED CaNee 


G2Oe TOOTE GENET REECE UEOES Cues GENRE SIDES COREY SOTED ENETE GENES FERED CUUOD SENDS NEgTe cEEER SOUTS LETHE EE, COND CueeR ERNES IESE HELEY SoRNS GTENe couEs GoUtS HEETE eEEUD 


The Read Color Table (RCT) command allows the user to read the 
RGB values in the color table. 


#Extended Function (Must be preceeded by a "+" in single character 


mode}. 


FORMAT: 


USAGE: 


The 
the host 
starting 
returned 
the ones 


NOTES: 


a. 


SOUS COOP GOGES CORRS DUREE EUUED CWEES GERTE SETES HEINE GUETE LONE GRETD SEATS GRIDS CREED CEEEP GOTH GOEES CTED EUERD OTETD SORES GREE OER) GEPES GENTE EENEE SERED SPESE Crete CEtS HEEME EElOe COEDS COTER quEED GEVED enten SeNED 


GRUED TONED GENTE HENEY GWIRE COLD COTEE EEAUE GORSD OLDE GOTEY SFU EEUEA CERES SOEUT CINDY CCEES GEUND CURED SPSS Cnens NOCTH URED EEUDK SUETO BONDS SEESS GUEDA SERND CRUE GOte ENEEH CUTE DONTE CONES COUNT neque RONED GteNe STONE 


Where; 
sloc (O%255, o-type) is the beginning color table location 
from which to read. 
nloc C(1i%256, o-type) is the number of color table locations 


to be read. 


Ti.gi, bl... rnsgn,bn (O%255, r-type) are the returned RGB values. 


RCT command allows the user to read back from the terminal to 
computer the current RGB values of the color table positions 
at location sloc for nloc number of locations. The number of 
bytes is equal to 3tnloac. The values returned are the same as 
used in the SCT command to set the color table. 


If the Interpreter is in one character non-mnemonic encoding 

(see SEN command), then the user must prefix this command with 

a+ (Center extended command mode). This sequence is not necessary 
in 3 character mnemonic encoding mode or if the host computer is 
capable of transmitting 8&8 bits of data. In the latter case the 
hex function code should be used. 


RCT-1 


SOU CODER TOFOE SAESY REET Sheed Hove BOEt BIDEE VEAEE UTED GREED EENTE GUNNS Stine SaESe SEEMS FOTOY FOVES OEbEE URES BESET WENDS SbbEd NETS OmnED Hmdd enEnE Show etuRy CUNED 


Gane? SUEEE SONED ERSTE ETUSS Sa rud RIDES UOTE THETE SURED CEES NERES TUBER COTVR BHtEt EngSe UND WEEED FOUde SEEEN SINCE CENeD Gute OPTS OUORT BREET ERODE Obuhe SHON seTER OERED 


Cees SECEDE VUTND SaOTe Shtmt conse SEPT SENOS MMe EneED bent CERES AROUS SOERD DUNST Ginad Gtiet PETE ANTES WES SNEED EnBEs Conte SETHE GREE ChEOH tyUne ENEEN ERteD GOEED CORED 


GBene FEREE GEESS GHERE SEFSD bere SOS HEINE SEDTY eoEEE OtETe LENDS EOTEL SOVES MELEE ENUM aOtUS OBDEP CIERD COREY CNRS GHERH Ete GOTLE OUD Ghesd Stes QING GENED dDEED SRtED 


PURPOSE: 
The Read Direct from AOI (RDA) command allows the user to sequen- 


tially read back the color table number of every pixel in the AQI (see 
DAT). 


FORMAT: 


Celae COTE Gambe LEbth VEIN ENEES CuRHE CUED CpEte GREED 


SAbde CREED yRIed CHOTD WETRY eoERd Conde wee Stent Guten 


USAGE: 


The RDA command is used to save all or portions of the graphics 
image on the screen for later use. This is useful for both image 
archival and for repeating sections of an image on the screen. 


NOTES: 


Ls RDA and WDA (Write Direct Into AQI) are all dependent on 
the Area Of Interest having been defined by a DAI command and 
bit 5 of SUC (Set Up Counters?) argument byte must be properly 
chosen. 


RDA- 1 


CSET SERED CORDA SOGED GEETE QEENe CrEnt G2OTE SOLUR DEEEE CnttS CUdSD ERT CUTT UbIE eran tuEIR ODHE SAEOE SEUES GEIR qEEtD SrUND Oreste Sted! HEDEE evEne Steen MOTD GlEtS eeUED 
PANES GTOTD CHEN SCOUS BOT donee IDUD EREDE BETS aEEEY GNETY CATON TRDED CUTES TOME rere wierd SONDE SENSt COURT BUSTY EGED EDEDY EHOUD OdCTE ELITE canEN STEEL UREN ennED eRneD 

| RHO SAUTE CDEEE GEADS TRTET CORTE sOTe GOETH SETHE FEOTE BeEer GIRO GOTST SEUST SOTEE Suee exten coer STRSe Ebley EREND ESEOT aNETT GOERS mIMee GpPMA KOEds erane SEDtH euEN EREDD entTD RHO 
SPOS SOTED ENNIS GHEE COTE! wtEts OvtDd EEFEE BROTH CUTEE CHET OMNDS BUDRE THIRD SUERE Enter Bendy WEEDE GRETA SROME SHEED SERSY CeNEe CEES GURUS NOTE Eunee BNeND CObOS GEuES GomsD 


GtASE GORD EDUTT ODO0R WEEE SEDER CODTE WREUE ERTOH OURID COED GREER GENE CODE NOTE eeYEe enttE GOURD CATES GENER GOESD GREEN eRELD 2010 URETS Comes aneEe REED GETS gtetE ENED 


PURPOSE: 


The Read Horizontal Grigin (RHO) command sends, from the terminal 
to the host, the contents of the horizontal origin register. 


FORMAT: 


Steet G2R8y arene SONNE OETtD WHERE eOUEe EENdT SeOTD 


CEseY CERT Wanee Cares BeEeh GEENe euEe eOvE? eettE 


USAGE: 


The RHO command is used to readback the x Chorizontal) value 
of video memory which currently corresponds to the left edge of the 
screen. By doing this the user may determine how much an image has 
been shifted through either a pan operation from the keyboard or a 
Set Horizontal Origin (see SHO) command. Upon receipt of the RHO 
command, the AED 312/767 will transmit to the host the origin value 
in the current encoding scheme (see SEN) and over the Selected 
Interface (see SIF). 


RHO- 1 


S002e SETS EROTE EUTEN StAEE eOmEe Geers WIEWE SECRA ENDER SEPES GUEEE GEETH SONET URED EOE Gq0RT SEOEP SESTY EETTR GETER NORTE ErtEE ENED: atOET ESUDE Oosnd eONeE CORDS SEEeD ENEED 
C0CRD SEOED CETEE qnEUT EREEE ernnd eeDSe HTOTE UELEH CENCY COUSS QOEUE FERED GOTRN HUTIT aEteE sweLe HUT BENE GFPES SOSEt CREE CHELs ONTES OUNDT GRTNS mIbEn COTES EDtEr quEEe GeEDD 

RHR CCR CRUDE GRADE QOCMD ERNST GeEEe BeTEN AObIT ATEN GREE PEDY BERRI SEDET SEETd MISTD GEL CrEe SHEET HOODY EOE GEATH QoEEE ETdINE STEED DIEM CONE EDEL? GoEDH CHEER GREEE eEEED RH R 
SAAHe BORSY BESNE GUEST GIVES QEULE LHLOY UEODE CURE CODEE BEDHE GOED CLONE SEEET GENES ESOP GERTE HEED CEES SEFTT SHEET GOTED BOLD HOPES ESET CObSs GINET CERO GRERO aEEEW emEEH 


COCs GENET COUTE ehETd GIOTR sense COTEe OPEEE BERNE GUEOH EUROS GEESE OPEED UTEHS GEERE reser EEDED UEGIT REINS BIETS UETNE GENIN EREOD UOER BHOOH REDE? Gram EOERD EheEe quESY EDeED 


PURPOSE: 


The Read Horizontal Runs (RHR) command is an alternative to the 
RDA command. It allows the user to sequentially readback the entire 
contents of the AOI (see DAI) in a compacted or “run length encoded" 
format. The information is transmitted in accordance with the 
Selected Interface (see SIF) and encoding (see SEN). 


FORMAT: 
RHR iC/ni /coeloril /ne /colore f/nn /colorn] /90 
Where: 
n €O%255, r-type) is the number of sequential pixels 
(runs) of a single color 
color (O%255, r-type) is the color table number of that 
color 
USAGE: 


For pictures which have large areas of solid colors, this command 
greatly decreases the amount of data needed to describe an image. Un- 
like Read Direct from AOI (see RDA) which transmits one value for every 
pixel in the AOI, RHR counts contigous pixels of the same color and 
returns the number of pixels found and the color table number every 
time it encounters a different color pixel. It is obvious, therefore, 
that for images that do not contain large horizontal areas of solid 
color, RHR will transmit more information per image than RDA. 


RHR- 1 


SACS PATEL Me? BEDmt KFINS SHaby SORee FERED SEIED EENT, DUETS BERET Sieh GDIE AEIEt apege SOHKd ENON MELEE BEES EETHE EETH PENEe ED4TS POSE VEEHS BOWED GRIT) Serer COEEE ODEN 


CURE EDOST FEtem TERE CUTIE SHEED aOUTL SSEOE eTEHET pbene S2EET SEUTE FED? UNIS BEEPS PEtES rubR GinddT EMIOL emttd GuEDH WIERD BeUET IRIE GhTE) FOtM wen UlniEd Olund CNN GREED 


SOENS GENTE SEDER CUES ERNE OUTS Gare? Oty CELE BERD! CAEVE SEES GETEE 4UDED FREUD veseR FREDH vate COVES Orbs CORRS CHEEH EREbS VUOUE Beers OYNET TEES Shere GrEte eFEED cONeD 


SATE GUID CDOTS ONTTR CINS4 CORDS WETS WHEY BORE* quEET Gbews REEES SOREN ReEeH BEtet ¢eEte FEREE GPESS BUDS. COEEs HOEt) ODEN EUDER NOIRE EbPEe EhNED beady ERED EDOTH CONDY GEEDe 


PURPOSE: 


The Read Horizontal Scan (RHS) command must be preceeded by 
Define Area of Interest (DAI). RHS reads from the video memory of the 
terminal starting at CAP and sends to the host the color table address 
associated with each pixel of the entire AOL. The Terminal sends one 


byte per pixel in accordance with the current interface (see SIF and 
encoding (see SEN). 


FORMAT: 
RHS (/byte)d 
Where: 
byte (O’299, p-type) is a color table location 
USAGE: 


The RHS command transmits a series of values defining to the host, 
pixel by pixel, the color which is stored in video memory and painted 
on the monitor screen in the Area of Interest (AOI). See the DAI 
command for more details of AQT. 


RHS -1 


CRNSY CUIEE MISTY EERE WITH SevEE HeETe EHOED VOTES See CnPEe Eten EREEY EhDEN Hater HEOwe MEPs SENbY EDERt EOOTD ONED GUETO SELON GbEdY MNEIe eOnes BETEt GEDED SENEY eneTe GheEs 


GAAwe EDITS BETSY GENTE AETEE Teed GEdee ORDER VEIT HINTS CONTE GEES ENETE USTED NEEOS WonEs GrDE? HONS} BULSR EERE CERTR CS8ER GLIRE SIND BOUEY Senee Goevs EeenH WEDD Goer CONDE 


‘CRNS COST) BETES agEED StCRR autED LENEr OEEOD CUERD EDEEH EHODN GFENS EETES SENSE GUENE arent erERs GREED ENSES CREST REBTS SOERY mews SbTSS SENET gemTE SOEGE eRRER VEETe eEEEe eRNES 


ORSON GNEPS COTS BENSD CORIT CRETE HENSH SEEDS CETL WENGE SOEUS HeRST EREES CRIS ERASE EETEN GEDTH CEPRS POTEA UOENS HEDE) GOERS GuEeD eEneN GENTE OpEDS enon’ GhUNe EbORd eanED eeEED 


PURPOSE: 


The Read Joystick Positon (RJP) command will return a 99-bit 


approximation (O’S11) of the joystick position to the host. 


FORMAT: 


Otay COUEt UHL CORSE SEETE BED ayEeD Emtee pEFEt RENE? STETD 


embes ARON poner GORte PREED BOON ENTER GHeD GeRTD BeRee HOOD 


Both x and y coordinates are sent to the host in the form of 


xyedQ. 


RJP-1 


RET CONSE BNETS GREED COO HOdEt apsyd SETDT ERO BEROd EELS GEMIE EETOR REET CHOY G2OD6 RECS GRONR GNEDE PRESS CODED GENTE VERDE COREE TEV! 2EDSe HETOH ORT Yorew BEES CHUDD 


eine G6EEE VOSEE GOED 4EDLy COCUr mee GOUT FUSES ROME CUSYE CRONE UENED SAOUt CUES anges UAET D5904 UePES GUEED S9OER pEtE erhtD GESUD CRIT QtETe CEOS QoueR SEtES euDeS CONEY 


CSS RETED OUTED OORAR SOTTO UtERD O51GR EUW AEPOU ACER STDS CEEDE DONTE GENEE BUEN ened CENID SAEEY OSUSE HOES EEWTS PETES LETED OSONE BTRED G6tee HURE pOeES COTES GEOtS SEEDS 


SOTO GUEOS CONES PRED CHOI CHIME CANE AENED CUGIN BEEDE SEER ORES EUNEA PNIEE RITDY cO0te UNOS FYStH DOERE CULED HWE GUDKE WERNG RIUTE HEPES BEE ERSTE oper SIERe CEFte aeEED 


PURPOSE: 


The Read Pixel (RPX) command causes the terminal to read back the 
color lookup table number of the pixel located at the CAP. 


FORMAT: 
RPX i /value 
Where: 
Value (O%255, tr-type) is the color lookup table number of the 
pixel located at CAP 
USAGE: 


The RPX command is used to transmit to the host, the color table 
number of a single pixel located at CAP. If a large number of pixels 
in a specified area are to be read, then it is more economical in terms 


af transmission speeds to read the whole area through a RDA or RHR 
command. | 


RPX-1 


EXAMPLE: 


Color two adjacent pixels; one red. the next one green; against a 
black (default) background. Then use RPX to readback the color table 


addresses of the two points colored. 


DESCRIPTION 

INITIALIZE TERMINAL 

SET ENCODING 

Set Interface to Display 


Move CAP to {255, 200}. 
Call this point Pi. 


Color pixel one red. 

Move Relative one pixel to 

the right. Call this location 
P2. 

Color pixel two green. 

Read pixel (color table address) 
at P2. Send data to display. 
Move CAP to Pil 


Read pixel (color table address} 
at Pi. Send data to display. 


RPX- 2 


TERMINAL 
COMMANDS 


rade endee Coen VERIO Tusew SnENE ErEIe METER 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENGDDDN 
SIFD 


MOV255. 200. 
WPX 1. 
MVR1. O. 

WP Xe. 

RP X 


MOV 255. 200. 


RPX 


SPORE CRETE GETTER SEALS FEMME GKERR EDSEe UETED BUND PERG? CLUES TOMES BREED CREEPS EmPEE AotEh SOEdY EFDON GOEDEL AEDS WOTES wows SRtUT OOP~ COVES seem ememE wie DONE COtee eeUbt 
RRD CROMF COTST ORADT CYTE COREE ERY THUES SLEIE FELLA wERET COUDE CONST GUETE OF4bU REED EFTE EtEER ROUTE KEP HOON) ROOST REED ERESE ShNOs CGH EBERT SORES HERE ARETD eRENe anEED R RD 
ORD Sxewn GOES WOES dEEE word) 4 rad SELES TERED PHEED HEED ROTET ONUE GENS OFAED WIRED CEPTS CUTET O20TS OF0SS DEES eneeE LatIE UEETE FEtWR mtmPe DOES) eEEED GEN EIUEe eueRe 


OBUEP GENET ERIOO AETEE exteR Wet UdURY CVEDE GENES GEERT CORTE BESET SENED CORES SPATE CLbty FibbL FECET SHTEN ONEHE HOLES ReWEt VENED OUURD COTES WORT wen ROTTY Gnet> VaTRE ENEWS 


PURPOSE: 


The Read Raster Direct (RRD) command allows the user to readback 
color table numbers of pixels on the screen. This command does not 
make use of the AOI nor the current interface (see SIF) nor the current 
encoding scheme (see SEN). It is a DVMA operation and transmits only 
over the parallel interface. 


FORMAT: 
RRD i /byte 
Where: 
byte (0%255) is an 88-bit value which defines a color table 
location of the color of a pixel 
USAGE: 


The RRD command can be issued only from the host computer and 
transfers pixel values beginning at CAP and proceeding sequentially 
through n pixels over the parallel interface only. The number of 
pixels transmitted (n) and the memory area in the host computer into 
which they are read is defined by the DMA interface word count and 
address register. 


RRD-1 


Cede DEEDS BOT eT CRSw BETS! Seize Study WUREE REREL Fane ORES CONES EINE! OOLNT MEINE pete: TORE! BEERS CEFUD ODOUE SnETt TEEEs EHERN COUER DEN D> GnpEN Rech GuTE Mee Eide Cte 


ReSef 


athe RENEE SEHD) 905NG BIEEE tenvas dtm ee HOM) CONTE EDGES FRETS GETS COTY SUED NAGEF pes Labss MEEED NEES WheD) G4asd WERE OUELE EdbIe SEEDA Sten DESEN tmOrY BEDS DOeEy SEEDS 


FUNCTION CODES 


RST ee RST 
3 CHARS ASCII DECIMAL OCTAL HEX 


PROT GeyOR UEESA ERORE SEED) conte SmETE Het! Celt BREET SEH SENSU BEOTE COOMA HEtIS eases HE) BEPES LOSTD SEEDS BhiTd GEPEE GuNOH SLOTS F10EE otery Batre CUEt EdED Bhi thee 


RST Oo 48 060 30 


Aaeeeh Mee CORP> SEATS WE BEeTD ehebl HEIR MID: ERODE eed CRETE GURU SPPRE Hamed pemty PED SHED Satin SEMEN ODER GREYS Seid TEEN BRIA BotRL TEST) Mabey OYEte debe Smee 


PURPOSE: 


The Reset (RST) command initiates a full reset of the terminal, 
identical to the reset automatically done when the power switch is 
turned on or when the RESET key on the keyboard is slowly depressed 


twice. This command leaves all functions in default values or con- 
ditians. This command may not be issued while another command is in 
pragress. 
FORMAT : 

RST i 
USAGE: 


The command is used when the user wishes to guarantee that all 
the AED 512/767 functions are in their default settings, and, that the 
screen is clear. 


NOTES: 


1. This command should not be used simply to erase the screen 
Since it sets the color lookup table to its initial state, 
resets all terminal registers to their default values, and 
puts the terminal into Alphanumeric (TEXT) Mode. 


RST-1 


SEIU GPUOR cehe eteen FOE! GRE) ade) PINES Chadd EUTEY HOEKS GEEDE ERETN CUHHS PEW SEER HEE FoHET OOETY EMTS BEEtE GPSS EENEE EEL EELSE eRETS BEETS BECOU aebus BERS GENEe 


CUES CENT SORE? BERET TOUES KONE UE COOLS GHUOE SOPHO NOTRE EEE DUANE TEUED SEETS FERSS SHELe SHEET PHOEE OREEE BERET EEINID Hednd PRET DEOUd EENDD NETOY ERETS WEts GmNED EtdDT 


i | Pp CODED SNM CATRT ONL ye HOUR cere Sabre TTUE MNEOE C8OID COHN COMET EREWU entEE RIDES tHC DELED DdeTe CELY EDTRS EaYOT tEte eetEE Clatt GOTO" GRE Renee GETES WOE> enone SURES R ; P 


3 CHARS ASCII DECIMAL OCTAL HEX 


COTE GOUT GPOTR NOUS GOFUD SEOET FEELS BHTEE CHEER SERSS HERCD EOUEE COUSD GERLE BEB KOSI HEHE HAIFE EEUEE mebde COINS BINED WEED BORED HORTLE SFOLE EEtEL SImRL DERM womNe BONE 


PALS HONOE CONES COREY SEUAD CELE ERtes AOVER HEEFT Gated EOETE Suet MED SEED CUTEE O4rEe COHEN VENEE TUDES GENUS TENET GED LOWE POTTER EDDIN HEted Were b5FEs OPRED CEnSe OMNES 


PURPOSE: 


The Read Tablet Position (RTP) command is used to read back the 
auxiliary digitizing tablet coordinates on demand by the host. 


FORMAT: 


PEM HOT MP SEID4 EORSE EONOD FVEEE SETS SEES FEOEE DONty ORIEL SPEED UNOTE OOER NESE. UOONO ERUPS COEEY CoIET CoeRE WOOU CCbEt BdETD OTtyE SUENS sRERe GetEe eeTE 


CHE CORY COTES Udse TOUTE GNDEP NORLy COTEY CmDUD PTEY DICER EENTS mEger EEE COtY EELS BREED GENTE 4O00N SEEES amen BEtIW COURT GNREH BEER mIEOY GEEEt GtEEt SeNEe 


Where: 
id char (O-127; o-type) is the tablet ID character previously 
defined by the user with the ETC command 
(See ETC or ETP command} 
status (o-127, o-type) is the pen status byte from the digitizer 
tablet. When a single button cursor or 
stylus is used, the status byte will be: 
O for pen up (not ASCII) 
1 for pen down (not ASCII) 


For multiple button cursors, the status byte will be defined in 
the appropriate user manual for the digitizing tablet. 


x16 -— (0-65535, r-type) is the returned x-coordinate value. 


yl6 - (0-65535, r-type) is the returned y-coordinate value. 


USAGE: 


The RTP command is normally used with the ETP (Enable Tablet Polling) 
command. RTP acts as an unconditional command to the AED 312/767 to read 
back the digitizing cursor coordinates and pen/cursor status. If the ETC 
command is used, RTP will read back the status of the pen/cursor whether the 
pen 15 up or down. 


RTP-1 


SMEEP ENED TESTS HUME Sdiet seLNTE GREET SOM REDTP UEEEE SONSL USETD BEVEL GOTTA SPEES Otdes SORT HHDET sHtee GOULD CENTS mbes BYEDS GNTIY UE exbes GetNe GEOR) HEE) SEtEr eneEe 


GOUES CRT HD CERES REGED SOGSW HEETE EOE UTEEP CLEP SHOU aplnte GOTES ORUED EREAE ROGET nate aEEtS OPEEF FOTO? UTED) CONEY EUERL Mere FOvOE FON GEIET IweET BEBE OEtee pREWe enT 


COPNe COSEP CONT Bterds ODENT ORETH BOTS ENDER VERON UOEEE COUN EDERE GHUET UDEAD BONDS conde GOYS! CODEL H/ES woeNe BEETS GuEEE HEED) ERNDD GUETY OrRNE mNEH ENEET CotEt GEMte CRIED 


SCOOEe GHARY THNDD BONED EHEDE SUED Errtym GENED OREO EUEIW REKE GENTE ROSEY SHOWS SIPEH Dndts ENE) BEUET GEEb> GOED SHO! BEUED HEME Gur LEN*h GREED Helen bie CEben aeuRe tneT 


PURPOSE: 


The Read Vertical Qrigin (RVO) command sends, from the terminal 
to the host. the contents of the vertical origin register. 


FORMAT: 


AHOee GEDEE ete BRET Emre GREED gumen CrOeK 


USAGE: 


The RVO command is used to readback the y (vertical) value of 
Video memory which currently corresponds to the top edge of the screen. 
By doing this the user may determine how much an image has been shifted 
through either a pan operation from the keyboard or a Set Vertical Origin 
(see SVO) cammand. Upan receipt of the RVO command the AED 512/767 will 
transmit to the origin value in the current encoding scheme (see SEN) and 
over the Selected InterFace (see SIF). 


RVO-1 


PRONE APES OTETD GINOT SERTD SF01H BLEER OOVEH AEDES Fates GENE SESW) GERNL HERES SPEDS wd COREE BURT UREOY SHEED LEED GREED EEONE tote EMDR Chu QENe CHE DEENS SERED OnEtD 


CURSO WEEE CONES LOTT GHEE TEENY G2EPe GREET UETED fogEE CEPSN SREES ENOST AADIH GRENE Hhek MEDTE GIRDS EUED UBNTE CUNO GrweE ERYPE CED EY PON GUIS AOEKe Enetn GREET etene comer 


SAG 3 SAC 


BOOTS CUTE WEAN COTEND CLA webTT Leute HIURW SORES Seeded FORO COURS VEDED OFTEE BONDS SnteU LEONE DERM dune BOLUS DETTE SRETE COREY CREED RAEI evEN) BtUT ENE GONE SEER bEtON 


dereee MOEN GPORE COEEF METH UHETY UEOEE ULADL UEEN? CORES FSETS EERE COPEL GERD SEMCD PELED BONEE BREEN LABIA CRUUE PENEY Gneee NEGNE EDLNE CRTEE BOOSH 2EERS QONEe GOREN GOtED CONTE 


PURPOSE: 


The Set Alpha Cursor Color (SAC) command changes the alpha cursor 
color. (default is color 1 - red). 


FORMAT: 
SAC i color 
Where: 
color (O%255, oa-type)? is the color table number desired for 
the alpha (underscore) cursor color. 
USAGE: 


The SAC command is used to change the color of the alpha cursor 
to a different color, one that might be more visible against the 
current image, or indicate a new program state. 


NOTES: 


1. The alpha cursor is only on when the Interpreter light is off, 


i.e., when the terminal is in the Alphanumeric (text) Mode. 
Refer to XXX command. | | 


SAC-1 


TER GOED AMEE POET) COvED ceetD TLUTT FERED OFES4 wmEEs CHUTE Open DEMON SENDS S0ttt yesEn HOTOH Gtbed nbtEd eRON SUTEL uoEt? aamET BEEP abNEr OtuR> RSet ebteD GeNee COLON HERS 


C0200 PHEED GENER GtFDEN GENER seyee ETORE FONE CRIES COTES PEEOY BRIED ERED Bere HEIME a28be OMLEY HEED LENDS UOTE FAP WhERd BEEOE SPREE BETES SEETE eEm-hd GREE ENT SomEe eREey 


SAP sa SAP 


Alek? BENE) BERNE GOED COPES cere CUIST GOTOE EDEN HORDE GUOE EROUD SEUSD PRREH BREED GrELe CELOn OSED> COREE COTE EFEET HEETS GYERC NO~TD GENE eYESE anUTe qRbIM vettH BeteD COURS 


HOO GEERT CONEY GPUTS QINDE C1TOT TREE CUNT CONES BELT) CDOTS ERHUS BUTE? SEES GETHD ECE CfENs CENTS CESEY GoueT CEET LEME ENERe Stt0R GOtut CERaD Beets CORth nENth enDte ThOED 


PURPOSE: 


The Set Alphanumeric Parameters (SAP) command provides a choice 
between 93 x 8 and 7 x 12 pixel character fonts and for each, a choice 
of normal or double sized characters. It also allows the user to 
specify the amount the cursor is to be moved for each character and 
linefeed. The linking or unlinking of the CAP to the alpha cursor may 
also be set by this command. 


FORMAT: 
SAP | size font hspace vspace link 
Where: 
Size (i/2/.; o-type) if ‘1’ indicates normal sized 
characters: 


if ‘2’ double size characters; 
if ’.’ then unchanged 


font (5/7/., o-type) if ‘5’ indictates 5 x 8 character 
font (in & x 9 matrix): 
if ‘7’ indicates 7 x 9 character 
font (in 8 x 10 matrix): 
if ‘.’ then unchanged 


hspace (0-127; o-type) number of pixels moved in the 
horizontal direction for each 
character 


yspace (0-127, o-type) number of pixels moved in the 
vertical direction for each 
linefeed 


link (L/U, o-type) if ‘LL’ the Alpha cursor position is 
identical with CAP (default); 
if ‘U’ the Alpha cursor positisn 15 

not identical with CAP. 


SAP-1 


USAGE: 


The SAP command is used to change the size of the alphanumeric 
characters and the amount of space left between characters (default 
Value) There are four different character sizes: 


size font character size character matrix 
1 5 3 x 8 & x F 

1 7 7 x 9 8 x 13 

2 2 10 x 16 l2 x 18 

= 7 14 x 18 16 x 26 


The link parameter allows the user to unlink the CAP from the 
alphanumeric cursor position, this is useful when the user wishes to 
leave the Graphics Mode; print a message in text mode; and re-enter the 
Graphics Mode without changing the CAP in the graphics memory. 


NOTES: 


1. There are no spaces or delimiters between size, font and hspace, 
nor after the link parameter in o-type = D encoding (see SEN). 
Delimiters must be placed after h space and v space. 


EXAMPLE: 


TERMINAL 
DESCRIPTION COMMANDS 


AMEN Gnbee VERGE DRE. HERP BrenT HOt CODED dEEEe euEPE DUNES enten 9008s Cunne antes SOmEe ommeD BEN deHee 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 
Set the alpha character size SAP2728. 36. L 


to be 14 x 18 pixels with 28 
pixels horizontally and 34 pixel 
vertically between centers and 
link the alpha cursor to the CAP. 


Change to the default size, SAP156. 9. U 
> x 7 font pixels with 6 pixels 

horizontally and 9 pixels verti- 

cally between centers, and keep 

the alpha cursor independent of 

the CAP. 


SAP=2Z 


CCNOs BLUES GhETs URES UEESR VERE. eRmee HOTEL UIE Cure HD CRtER UEFHE CONSE GENTE BOEer Stenre SONED BUNSE GRIEE GUOtN Cane COPtT EFtRS GHEHS EEtEE CET OSPEP Gurte UiemD SEEEe 


FUNCTION CODES 


3 CHARS ASCII DECIMAL OCTAL HEX 


CURES BORK MOS FEDKE THIER KOREE CONSE SUSE COPAY OtEED BPOUR ONHEE SNEED GEUEE SEOTP neene SNTT HUTEr SNOSS Cound PUREE COtde BEES UPLET WERE cuges DERED COEAD Gnete BOTY STOES 


GRTR® C0Gte CRESS SOTER HOM: LowET Rote) SEF FOERE CRIVD GEES OPEET FEEL FOLEY BUDS Yeten HEREW HOEEY BIEL CRI G18D4 CFEND COUDN COLO FOND emis BEETS SEeED Bhume waMnD ONES 


PURPOSE: 


The Set Background Color (SBC) command is used in conyunction with 
the ERS or Form Feed control character to erase the entire video memory 
to the color specified. In Alphanumerics Mode, characters backspaced 
over will be erased ta this color. During terminal reset, the back- 


ground colar will be set to a color table address of zero (black in the 
default color table). 


FORMAT: 
SBC color 
Where; 
color is the color table address (O°%255, O-type?. 
USAGE: 


The SBC command provides the means to erase an image (alpha or 
graphics) and paint the entire display with a new background color. 
If the current background were to be retained, a reset (RST) would 
be used to accomplish the erasure. 


SBC-1 


EXAMPLE: 


Using the default color table, put a black circle on a red back- 
ground and then erase the circle. 


DESCRIPTION 


eee veNe Set pee sees Bet ode Cond ED GEERE GEER 


INITIALIZE TERMINAL 


TERMINAL 
COMMANDS 


Cte Earn sntem eneen emeee Eptre etneY oreet 


RESET RESET LOCAL 
ESC CAPS LOCK 


SET ENCODING SENSDDDN 
Move the CAP to £100, 250}. MOViOO. 250. 
Change background color fram SBC1. FFD 
black (default, O)} to red (1). 

Set current color to 0 (black). SECO. 

Draw circle, black on red. DCLSO. 

Set current color to 1 (red) SEC1. 

Erase circle by drawing it in DCL SO. 


background color. 


SBG=Z 


3 CHARS ASCII DECIMAL OCTAL HEX 


PNP) CEIND ted RIOTS OAD VOUT CUREN CRUDE GINEP FOTEE HATED URETE CURED CONES BETTS ODL GENEL SPEDH CURTE ENED CTRED ETE EENET HObED eHENS REERe SUEtD COREY Cowes eneee COED 


PURPOSE: 


The Set Blink (SBL) command causes one color, wherever it appears 
on the display, to blink to another color. The display time for each 
phase of the blink is specified within the command. 


FORMAT: 
SBL color. R.G.B.on time. of f time 
Where: 
color is the color table of the color of pixels to blinked 
CO~255, O-typedi 
r.g+b are hue defining components of the color to which the 
blink will be made (O%255. O-type), 
on time is the duration for which the blinked pixels will 
be at color: and 
off time is the duration for which the blinked pixels will 
be at {r.g,b}; both times stated as a number of field times 
ie. a multiple of 1/60th second. 
NOTES: 


The times for both phases of the blink will change if the frame 
time (2 fields per frame) is other than 1/30th second, ie. 3OHz refresh 
rate. However, the duty cycle or ratio of the times remains unchanged. 


SBL-1 


EXAMPLE: 


, TERMINAL. 
DESCRIPTION COMMANDS 


Senne Creer 4080) SHNTE cUsER cust HontS GENER feETe BON EEEED ares CbNEs Feet qaEn GHtes otEEs tote SeeRe 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 

SET ENCODING SENSDDDN 

Move CAP to 1100, 300} MOV3O0O. 100. 

Draw red (default? circle DCL100. 

Fill circle with yellow SECS. IFL 

Move CAP to 100, 100} MOViOO. 100. 

Draw green circle SEC2. DCL1IO00O. 

Fill circle with white SEC7. IFL 

Move CAP to {300, 250}) MOV 300. 250. 

Draw blue circle SEC4. DCL4G4. 

Fill circle with blue IF 

Blink yellow to red, SBL3. 100.0. 0. 5. 5. 
rapidly. 

Blink white to yellow. SBL7. 255. 255. 0. 60. 60. 
slowly. 

Blink blue to dark grey, SBL4. 30. 30. 30. 9. 90. 


and at 1:10 time ratio. 


SBL-2 


FOUDs Sow ey CUURD HudtE SORES OdTEE GETI SPSES HUET BOEDe DOSES OPhBD CONST SHUTS EPEDS eptiey GUNtS ROLES EHOTE GEDEN UETEE ErEEs Cored URENE UAOTL AOtEE EHOTE eNOtD SEtED ETE SED 


CCRT BURT GPERS S2OSD CONES dudeD FETED EBUOE SETEE RETR EREDS etdne RINSE GENOD PUNE eRTLD EEUTE FOERS RNEES SOTER ERORD etRET Mrete UEUEE SEITE CEben WOES THEME HEEEt C98eS GENRE 


Oth CANES CHEOF FULT EATER Sorta SAtES CHEST SUPE OPEe HOTLS SIRES PEERS SNEED SHITE Wiens GHOUT UOEED BENET GETCD SUDON DOtne: pete COEEA GUTTER GO0R, SUEar eeeeR GND SEDey OtmD 


1eOOR SCCUR NOT? OUENE ORITSG wENEe puEED BUTED CNIS wEReL CFONS GENES ETUDE OREDE GUID eotEE LEUTT CONN) 4ERET GOUR* C208 GENER SUETY SouED ENON) BEERS Beer SOEs 10408 GNNEE UEERS 


PURPOSE: 


The Set Baud Rate (SBR) command changes communications rates for 
the main (Chost) and aux serial interfaces from the host or from the 
terminal keyboard. It overrides the rates set by the back panel DIP 
switch settings. ; 


FORMAT: 
SBR i main aux 
Where: 
main and aux (O%7, o-type) are assigned codes as follows: 
moe 300 baud "9S": 9600 baud 
ah) Ses 600 baud "6": 19200 baud 
nee 1200 baud "7": external/16 
"3": 2400 baud " "> Leave rate unchanged 
"4A": 4800 baud 
USAGE: 


Boft setting of baud rate is useful in applications where a file 
(image) is sent to the AED 312/767 from a remote host. probably over 
a low speed telephone modem, then transferred from the terminal to a 
local host at a higher baud rate. 


SBR-1 


NOTES: 

1. A full reset of the terminal from the keyboard (depressing 
RESET twice). or sending RST from the host causes the rate 
established by SBR to be reset to that of the DIP switch 
gettings. | 

2. See Chapter 3 Installation, paragraph 3.5 for more detail 


regarding communications. The following table is repeated 
here for convenience. 


DIP SWITCH SETTINGS 
SWITCHES: 3- 5 AUX & ~ 8 HOST 


O00: 300 baud O10: 1200 baud 100: 4800 baud 110: 19200 baud 
001: 600 baud O11: 2400 baud 101: 9600 baud 1ii: external/16 


#Note: e.g. baud rate of 38,400, ext. clock should be 14 x 38,400 = 


614.4 KHZ 
EXAMPLE: 
TERMINAL 
DESCRIPTION COMMANDS 
RESET RESET LOCAL 
INITIALIZE TERMINAL | ESC CAPS LOCK 
SET ENCODING SENSDDDN 
Set both host and aux baud SBROO 
to 300 
Set the host baud rate to SBROS 
300 and the aux baud rate 
to 9600 


Note: Delimeters are not used. 


SBR- 2 


CURES Caeet EREEE abtet SIVEA ceETe eHEts CEPtE SINAs NéTES NUNES QEEEL SIGNS ENETS SESE eprey Ender GErED BONE UOYED VOT CeNES SPEY STEED SUIS ROEM ERIEE ETERS HeLtd SeRED GeveD 


SPOS) GUETD BROCE ENEEd ESER HUTLE RETTH BLOTS OFNS TNETD TENE SuErE OPTED THERE GUESS Enade WObEt Etdre TEESE EEEED TENET GEtEY HERE SER Eten GOEL EEE GOED ChnEt eEERY EbeR 


CONES CAGED SUEES COTTE CRETE EEIET WESES OHETE TRETR BIET) WHOS BEREE GREED SERIE CFOSS ereey HAEED EnEDE UEEPE EOE CUUEY BETS EEUEH YES BUTEY CbIYS EDEN ROWNE GEnEt coum GETET 


CSOF GiNSE GEES ews EEE Gad? 41S EPERE THOUS GEtSe HHENH GEShD GOOED MEETS QETES Cuddy NOENE HIDTD SLEte WEEN} REDSY eUb Le UEN~S Coe CUES) VHEES GOED CNENE BtEet Canes SEOED 


PURPOSE: 


The SCC command allows the user to blink the cursor between two 
colors at any desired field rate. 


FORMAT: 
SCC colori colore2 Blink~-Time 
Where: 
colori is a color number (0%255 decimal) 
color2 i565 a color number (0%255 decimal) 
Blink-time specifies the number of consecutive fields 
between color changes (1730 of a sec = 1 field). 
USAGE: 


The SCC command is used to either reset the color of the cursor 
or to make the cursor blink between two colors. The rate of blinking 
may also be controlled. 


2GCG=1 


EXAMPLE: 


Blink the cursor between red and green at half second intervals. 


DESCRIPTION 

INITIALIZE TERMINAL 

SET ENCODING 

Set cursor color to blink 
between color number 1 and 


color number 2 sat a blink 
rate of 15 fields. 


SCC-2 


TERMINAL 
COMMANDS 


ae Qeteee AFOE FONED ChveD teNte epbee ptene 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


SCC1. 2. 15. 


OUURS GUNDD COTE COTNE BROLT conte WERE CORDA WOKRD CEILS OTEEE GHENS ERVET SPREE CEES Qowee Gandy FOLDS SEES! GDENS COUT anEbE GoLet: GHUTe EBIWT Stee GONE) BEETS HENLE GoEER Cott 


Start Command DMA 


SCPE GENED SAUTE CREEL CONES CRED BEI BOTS GHTET ORE UETEH BFOET CDE GURES GEERT O0020 YEEEN UES UUDET MftaRe SEPWE GENER GUNTD BOERNE CREO GENTs SUETY ROUGE ORK BEET GoUDY 


GADED GENEL CONST Sine SRIde GRITS EEdE EREEH CHD PEND CUTE GEEE OROIE BEMAR SEINT UEERE YERTD ETSY SdH DOSER EADPE QoU ERED NAETE GNUR) QuERD FURR BRON EONS ueeeD GEES 


REAEE GUNN CONTE COU SEECY ERatT FETT EROTD FUTON GEES WEUOO GURDY GIUED SOdUS GRBOE CETES cOpin COmtT CPMEA SENSE GURIE ERT EDEDD HOWE GER ERPLD GOETe EDIEN EEN BEEED aDUe 


PURPOSE: 


The Start Command DMA (SCD) prepares the terminal to receive 
AED S1i2/767 interpreter commands over the parallel interface only. 


FORMAT: 


ROU UREN GREY Gomes YEeES GREK ates 


SCD 3 


PHOTR CON ER 005% GONE OrERe WETS abest 


USAGE: 


This command begins the transfer of 767/512 interpreter commands 
over the parallel interface. The host is freed once the transfer has 
begun allowing it to perform other tasks while the AED Sie2/767 is 
performing the commands. The user must place all of the commands toa be 
executed in contiguous host memory terminated by a XCD command (must be 
given as a command DMA element). The user then sets the word count and 
buffer address registers in the parallel interface card and finally 
issues the SCD command. 


NOTES: 


1. If any commands requiring an answer back from the AED 512/767 
are issued, then the interface must be set to serial (see SIF) 
since the parallel interface is in use. 


SCD-1 


Pee COREE MANES SUED TOUTS FOPWE tues SUEHE CHOET WENET SEELEY COTES GFEED THEE CENTD SEL! EROLO DEIRS EYEE SUELE BRIO GEPSd BREE. ETRED LOWE coRde towne penne CUNGY ENgGS eUEED 


20008 CUPEE CUDSE HEED EEEEN GUNES Medel UTEYT METRY G2EEs ETENE <OTED GONeT HUTEN EIER CUEHE CUDGE BERET CIEHS BUIUS THTU TERHE SEeh EONS EOETS ERRTY GRADE ERED PINGS SamEY eoEe 


SMtOH NCEY SOURS YTOTS UOTM SAAD SHEE CLOTS HOTETP engUs HEIES OFETE HEDET GPUTE Genes eEETs WHINE ORFS. LOCEP BETS GIST ETEET EREEE EPES® UHTET weEbe BEERS BOERS BREED BEEN eNEeH 


WOOSY WEEPS CIERE PEED LOWY WOLDS AEREE CONED OFONT COEEE EER EHETE MOTT GENTLY NOUTT pews EET He POLS 4OU0R BONDE GHOLE Eneed FUERTE CPOE SEEDY GREEN GEER ONtH> COREE entED coNTD 


PURPOSE: 


The Set Cursor Parameter (SCP) command allows the user to select 
the cursor shape, its spatial resolution and memory plane residence. 


FORMAT: 


BAST CES BRUTE CORE CO0F DOSED CELDD CORED EEDTA BlReE EINES ECTES VOIR GENES CREE BYEEE DENSE GEEDT GONAP USTED AEODE GURET GET QDS GITE> COURS GoEEt GtOus SteRs ebEee CREE 


Where: 


shape (c-type) is XK (default), + (gunsight) or L (line, 
which is equivalent to a full screen T square). 


constraint is the spatial resolution (0%127). Default is QO. 


planets) is the single or multiple video memory planes where 
the cursor resides (0%255). Default is decimal 255. 


USAGE: 


Set Cursor Parameters (SCP) is used to select the cursor shape: 
its minimal incremental movement on the screen, and in which memory 


plane it resides. The default condition is an X shaped cursor with 
single pixel minimum incremental movement which utilizes color 2 
decimal, thereby, residing in memory plane 2 decimal. The cursor 


will appear on the screen as a green X after the terminal is powered 
up or fully reset, and if the cursor key is depressed or if the 
command (EJC or ETC) is executed. 


SCP-1 


The SCP command allows the user to select one of three shapes of 
cursor. The X~shape is most typically used for selecting points or 
pixels on the screen or for picking items from a display menu. The 
user may prefer a "gunsight" cursor with axes parallel to the XY 
coordinates. Both the X and + shaped cursors have the pixel color 0 
(background) at the intersection of the cursor lines. This enables 
the user to accurately locate the cursor over a visible; single pixel 
on the screen. When the cursor is positioned over a graphic represent- 
ation, every pixel from the object is saved in microprocessor memory. 
While the cursor is repositioned. the original pixels are retrieved 
from RAM and re-written to their original video memory Locations. 
This process of saving the pixels "shadowed" by the small X or + cursor, 
then restoring them when the cursor is moved. occurs rapidly enough so 
no data is lost and the graphic representation remains intact. However, 
if the L attribute in the SCP command is chosen (full screen T square 
cursor) the total number of pixels shadowed by horizontal and vertical 
axes of the cursor cannot be saved and restored fast enough as the cursor 
is swept across the video memory. The consequence is that the original 
graphic representation will be eroded by the cursor movement. To 
avoid this object destruction, yet benefit by the T square alignment 
possibilities, the cursor can be assigned to a unique memory plane not 


otherwise occupied by the graphic representation. If the cursor color 
is to remain constant regardless of the background, it will be necessary 
to modify several color table definitions. For example, if the cursor 


is placed in the back memory plane (128) then the color table positions 
126-255 must be defined as the desired color. 


The constraint parameter in the SCP command is very useful, particularly 
if a grid system is displayed on the screen. Blue Line Grid (BLG) 
command (AED 767 only) will display a grid system of 8 32 and 44 pixels 
per square. To automatically index the cursor to the nearest grid can be 
easily achieved by setting the constraining parameter. The constraint is 
enabled by choosing the number of pixels to be indexed and setting the 
constraint to the remaining (lower) masked bits. 


AUTOMATIC INDEXING OF CURSOR POSITION 


Desired resolution (Cindex= 2##3=8 pixels) 


Canstraint (mask) = 2##O=1. 
BITS 7&5 43 2i1 0 + D#eeL=2. 
YY Y¥ + GeeQ=4, 
Set constraint to YYY=7. 
Note: In the above, ## means exponentition. 


SCP-2 


DESCRIPTION 


AUER G2UTO GEREN UESED RaeDY GEES GHESE SOUND sabuD wbeEd ReDES 


INITIALIZE TERMINAL 
SET ENCODING 


Move to coordinates 
£300; 300} 


Draw red circle with 
radius i100 


Fill circie with red 


Set cursor parameter 
to full screen with 
constraining set to 

8S pixel increments 
and the cursor set to 
plane 2. 


Enable joystick cursor 
(notice pixel ORing) 


Set color table such 
that cursor remains 
white regardless of 
background color. 
{3 plane example) 


SCP=5 


TERMINAL 
COMMANDS 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


MOV300. 300. 


DCL100. 


IFL 


SCPL7. 4. 


EUC 


SCT4. 4.255. 255. 255. 
295. 259. 295. 
299. 299. 255. 
299. 299. £95. 


GATS QUETS AHETE BEETS NINES Orr se LID EDOPH Shed) MURAL SUNDA GEESE GODET HNOND CORPP apere GENSs PLES GIEDS UETES ESUET aUDEh GEERL TENE ERNI> ERENT SuOeD SEtUD emrhh waver EteDS 
CREER GENS FOUSS GEER BETES Deer ERIOE GOOTS OEFTE GOTHT STIS BOTIH ETURE GOETE CODED sede? ELETD OTUSR SRLED VELEN GREED CONS EtiW BOLE CDE SEEdn TONED SULIT EROSe wey EOtER 
SERED SRNOt ONES OmdOs GENTE COP cs HEDEE GHTEE EEOET LONE SIRES QOUTD GREET OBETE HERTS weer EaEtE CTO 40OT! GERSD COPS) RUSUD EDDY EROTE BOOTS ROTEL andes EINEL ines GREED CmDER 


GROTT GREE UNEES eEbTE BETES OrETS ETuds EAEDE UEENE SESET ESTEE EnSUS GITIN EOEEE SOT) cence SOmEs HERTE ttt ENDER CUED GUEED EPERE SbNs SER! CEEED BEDE BEGET teteE eREED COREE 


PURPOSE: 


The Send Carriage Return (SCR) command causes the terminal to 
return a Carriage Return (CR, ASCII 13) to the host. 


FORMAT: 


onset EHEte wtEes cue enews 


QPRSe enTtn agent oetes emnee 


USAGE: 


The SCR command is used by the host to validate that the serial 
input buffer of the terminal is empty and the terminal has completed 
the processing of serially transmitted data, before changing to parallel 
transmission. The terminal responds to the SCR by returning a CR to the 
host. This is yust one typical use of the SCR command. 


SCR-1 


GOUT BREED EPEES FONTS CUTET ERE CHVEF 1HESE BPLEH NEES GEDEY CTERT CHEST UESEL BAEt GnEDD GRUEE SEND! SHESl BihED SOMES gEEEE EREEE EEIET VEEN: SEREt OENS GOELe DEmTD ENEEY GRIME 


WISE OenSD READE GHODS BUDE 4nHSe Cordes CREED CEDIT NOTES BOVET Brees GOEED SHSED IEOdE cEdEE HEED SOETD SABLE StNSS SEUSS GUEDS entTE APEET GItH OF~Ss CEETH ERTTA Leone ueEee GrNET 


cs os SCS 


3 CHARS ASCII DECIMAL OCTAL HEX 


C00-Fe CREUE GAPE CEtES HERE GENTE StEIS BONDY SOURS ONCEr SEEEE UDERH RETNT NONSD GETP Some aeeEd 2600 SRAEU ONEDE TOtEH whens ERNES HONS BIDET SOME CbvE ERUtY abuNE CEES GHEHE 


MAOed GENRE GAAS SUOER BENET ERE SENET COTHT SELON SORES MSHS ERE GERTE GENCE BREE CeUeE SRPED SEDI SEES GREDE FRONDS CRESS GENTE HOTEL SEHID euES CODEN GRDEE SDULE EET GamEe 


PURPOSE: 


The Set Console Status (SCS) cammand allows the host computer to 
accomplish the same functions as those of the special function keys on 


the top row of the keyboard. Most familiar to the user would be "yjoy- 
stick rate" and "joystick vernier". All are listed below. 
FORMAT: 

SCS byte 

Where: 


byte is an encoded numeral setting the desired bits from the 
following table: 


BIT BIT 

QO: goystick vernier 4: reverse video enable 
i joystick rate 2: scroll disable 

2: hard copy enable 6: lower case enable 

3: trace enable 


Gort 


USAGE: 


Sending the bits of byte, following the SCS function code, has 
the same effect as depressing the special function key. In SENS3SDDDN 
for example, 


encoding, 
a. 


b. 


Sci. 


SCS3e. 


SCS5. 


Enables the joystick vernier (bit O set to 1) 
Disables the scroll (bit 3 set) 


Enables hard copy and joystick vernier (bit 0 and 2 
get) | 


Equivalent to depressing all seven keys with special 
function labels (bits O through 4&6 all set) 


Resets any and all bits previously set, restores the 
functions listed under format to their default 
conditions. 


In SENIS88GN encoding the same examples would be: 


a. Accent 
b. Accent 
c. Accent 
d. Accent 
e. Accent 
#Note: 


‘grave CTRLA — Enables joystick vernier 

qrave Space bar Disables the scroll 

qrave CTRLE Enables hard copy and joystick 
vernier a8 

grave RUBout Equivalent to depressing all keys 

grave CTRL@ Resets all keys 


CTRLA is simultaneous depression of the CTRL and A keys. 


This produces an ASCII encoded, decimal 1 (see Chapter 4). 


SCS-2 


ae 
Lane 


LONe SPeeTy ORE SOTET COLEN GHEUE GENE) LEON FIEEW COMED OFORD GERD Ginty OutEN TRUE vUReH ORAEE CREEL eEINK HORE CRON GuEY SHED SETS TOENY BhdRS SEOtA Wubi SE Eines StOdE 
OEY Gin DAREN Helen CObNS WeTEE S10UR CHER EOTEO CROLEY CEELE NERD CURED BEDRE MELEE ButEn L2REY CLENO THES EERE) COURE CunOH EDSON timHH VURES meet Needs RECO ShOGY Ouinhe eftES 
AES APET GORE VENER PEEEE CULES Inten HhbID TEDE Loner COURS CONSE GERD Miele ENORE conte EERE AEERE ISOS DUE CERIN DOOLD GEEDD CIERe WOETE mites bebe GUEEE ene weuRe Some 

CRNET CRNA NERS NEIER SURER Darey SON) CREED COLE CEREe GhEEy HEENe CHOTA CEtEW FREED BENET Dee BEERS CFENd ROGUE SOUT snEEe SHEE SENET whiny WEDDH Gen anenE SUSE CbeND eoiERS 


CUNEP CURED EIROE CHEEE WOUH BETSY WHEE SHEET UE SENEE COERT GEEDE ERDGE ERITH BROTH SREHE EREDA SDORE CSINE SERRE CLEP ENETT CdRGY CERT CENEP COONS NOTES BENE CO0ET SOUND GieE 


PURPOSE: 
The Set Color Table (SCT) command is used to expand or completely 
redefine the default color table. 


FORMAT: 


CURED HAGEE KEERS GPO ETD WeNdD BUDEE UEERL Shmee COAEE BEKES COUR Ene 45%) GORDO CREND OUEST DEW, GeET eNtEe Gute 


PUOOe CO he CRned ebtIRe HOKe) TERS SBI EL CONSy ETERS FOEES HEA eheEE VORA CORTE GENTE etEE ShETY Minne GOUT mEERD amee 


Where: 
addr is the first of a series of consecutive addresses to 
be redefined, (O%255, o-type); 


n is the number of consecutive addresses whose contents 
(color intensities or hues? are to be changed, 


(O%255: 
o-typedi and 


(rl.gl.b1l) is the triad(s) of color intensity values to be 
supplied for each address, 


each element (O%255 a-type). 
The color lookup table will actually be updated during 


the next vertical blanking interval after the complete 
instruction is executed. 


SCT-1 


USAGE: 


Set Color Table (SCT) may be used to expand the default color table, 
perhaps leaving unchanged the color (hue) definitions of addresses (color 
numbers} O through 7, but changing the default black assigned ta color 
numbers 8 through 2565. Or, the entire “address versus hue" mapping may 
be redefined. 


Color Number 
or Address Color (Hue) 


DUVES RECS treet bite COON SERtE Eben eteES bonet GUDET <uNES eRDEH OCIUS COned OFEe CTT eNOS CREDO BCTTR Ontos SERE Steer eeewe 


Ono ob Oh 
ae 
pet 
C 
it 


—~ 255+ Black 


#Note: Color in these locations programmed by user will default 
ta black on initilization. 


EXAMPLE: 


Change color location numbers 11 through 13 as follows, leaving 
unchanged the default definitions of number O through 10. 


RESET RESET LOCAL 

ESC CAPS LOCK 

SET ENCODING 

SENSGDDDN 3 
SCT1i1. 3. 200. 100. 0. 200. 0. 0. 150. 150. 150. 


The resulting partial 
color table is: 


Color No. R G B 


nen OED COURS eoNIET OFERY MEER bdeY ERONE queen cunts woven eeene Sree ere urbe e600 eoece 


il 200 100 O Dark Red 
12 200 O © Bright Red 
i3 1560 150 150 Grey 


SCT-2_ 


POSE ERAT BEDLE RODE TATED COETL ODEN) SOHEY CITT ateTR GEST ERETD TRESS Ved BHESS pte ErEde CORSE FORDE SUEES WETS) CEEYE WNEDE HERS SEDEE eRDES Glue etONE MUDES SORTS eneEe 


PEED QRETY SYFET cOndH NEED EnGeR: TERE COTES BROT EDORS LELEY SENT ENDED G2pNd CREDO eytEL SDLAT COEDS SUEED GTOUS HEPES EEREH SONTS OUDTD GHEES CORD GEREE EROUe Senet SLOES OREET 


SOOM GREED AEAED ENEES COEUR WOTRE dOUET HERTS S4OUR QeUe ARETE GIEUS LENE GHENT SOTEP obd08 OxgET SOTTD CEA ONOT EPESL EERED GEE RdESd NEEDS BORER EUDUT abERe ORIED wEOTU enEEe 


CORES GEYER SOLON EVES EBFES awdED BLEUE DETED EREED eDaEr CONS CdUSe OUTED EFENE BIPST qaTSe COURS CETED FETE BEEPS GREED GtEEe CURED COTO CETTE RONIE sHHed O0Nes CONED CONES que 


PURPOSE: 


The Stop Direct Access (SDA) command halts the reading or writing 
of memory using DVMA data transfers. See RRD for reading and WRD for 
writing. 


FORMAT : 


qome nome vente semen ares 


ORES COUR CREOD epeee epene 


USAGE: 


When using the SDA command you may stop the reading or writing 
of memory by utilizing the DMVA data transfers. 


SDA-1 


3 CHARS ASCII DECIMAL OCTAL HEX 


DROUE HRASY GHEE ePetT GEPSY Stone Cees EOEET TYEE TOERD CSE CREYe BUTE SRNUD SUMED G1Ete SpEeh GELEE FEENT BEDTY EEEEE PEtED EEN MeOH GHETR AEBS STEER CHORE HERE GEttE CON 


PURPOSE: 


The Set Current Color (SEC) command determines the color for 
drawing vectors, characters (alphanumeric or special font). circles, 
and filled areas. The default value for the current color is 1 (red). 


FORMAT: 
SEC t color 
Where: 
color (O%2955, o-type) is the color table number of the 
current color 
USAGE: 


SEC sets the drawing color when other than the default color is 
desired. During power-up, or upon the reset (RST) command, the current 
color is set to 1, which is red in the default color table. 


SEGa tL 


EXAMPLE: 


TERMINAL 
DESCRIPTION COMMANDS 


Ce eee 2OhtG mide ShEFd sEreH HOREN EHIOe CeRED etyRe erETE Poa eae CR mi Rie sa Gre tee 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 

Set current color to 3 of the SECS. 

color table now in effect. If 


that is the default table, then 
the next figure drawn will be 


yellow (3) 
Move CAP to {100, 250} | MOVLiOO. 250 
Draw yellow circle centered at DCLSO. 


£100, 250} with radius 50 pixels. 
Set current color 4 (blue). SEC4. 


Draw blue circle inside the DCL3QO. 
yellow one, radius 30. 


Set current color 1 (red) SEC1. 


Draw red circle inside the 
the yellow circle, radius 10. DCL10. 


SEC-2 


PURPOSE: 


SORSE GIGI GoURL ETETE PENH! FETE ESTEE TURIN Chess OgRET emEEE GUETE THES Dimes apOeD GENtL UbtHE GUbER ROBES CHEEE eure GlTE CHEUN Coens PERO apgES SHEED ERED UbwEr Som: 


CAPES CEOUS BEST BESSs SweEe YOUSE GEEST PHEDT GE<GD GHUDS SUEZ GRUGY SUITE SDRIS cocee SutED EENUD BOYES CbE2s CONST SrnED EREUS GDER? GIHKs EEDTD GIES dEmEe EStES CENTS Greee 


SEN BEADS BOSRE EDEL CRMDE HEEDA ERDTH ROUT HEFPR SESER CEEEH HDDES GUERT OERSA Sled RdOrs NE~LH STODD TENTS UREDE DEES wemed Genre 2140) S0mr neem mbinY abOet ObNTe GREED EETEE 


0 ame 


3 CHARS ASCIT DECIMAL OCTAL HEX 


SIU THEE SOE CRETE EnGET ENEEE FELEH BNEW ShEDT CELE EEtES EHRET GOWSE SERdT Geney Civee SOdIN BIER Cheat SOECS EbTEE EEdtE NdD~4 GEEOW CUED CRtES EEtTe BONES CREED Ghent 


CORP CONES 4ST SANEA RetED ESS HEPNE BOWS VOTED HEOTE GEERT EBSGe OADTR Ghat’ arare varvE SEM CIEE DAGOR CURD GeEwS EONS CFS SIVEL EtOES GOS Cure? pated EDEN eEEDH 


enon 


wAboey 


The Set Encoding Scheme (SEN) command provides the capability 
to change the way function codes and operands of subsequent commands 
will be entered into the terminal and returned to the host. 


FORMAT: 


PPS Ubud BENE VERSY TEbOD HOETS GUNES HOTHE SHEDe COED HONES THOUT COENE FETED SHENG HREED OEete AUTSY UEDEA PUAUR TWEETY EDENe SERTE OIFEP BOWES SETA? OPEEd EUDE UheTD ERdEH cesED MEETS GARTH ONND+ GrETE GENET Sends REIS eones OUND MeEEe 


SOP CUAL LONE EDOWE GONe COEDH GERI SETTER VEER GETEN CONSE GOED WHEE EREbE KEES AEM PEERS SEPIE SEV SHORE Geyds ttEde COTE GUEED GREPE CORT) CENTS DEDTD DENTS GFONA 0mte BETES SFEIE CUTE wiwwe Geese eumen cote HYerd fumes amine 


Where: 


ftype (1/3/.;, o-type) is the encoding scheme for function 


codes (commands), 


otype (7/8/H/M/D/., o-type) is the encoding 
numeric operands 


rtype (€7/8/H/M/D/.. o-type) is the encoding 
returned (from terminal) operands 


ctype (7/8/H/M/D/.; o-type) is the encoding 
coordinat (to or from terminal) operands 


ptype (7/8/N/M/. , o-~type) is the encoding 
pixel operands 


SEN-1 


scheme for 


scheme for 


scheme for 


scheme for 


Each of the above five arguments of the SEN function have 
their possible values described in the following. 


Function code ftupe 


"1" Abbreviated function codes. One character, 
ASCII. non-mnemonic. (Default) 


ftype 


ftype = "3" Symbolic function codes. Three character, 
3 CHARS, mnemonic. 


li 


ftype Leave ftype unchanged. 


Numeric operand otype 


otype = "7" Fe—bit binary 

otype = "6" 8-bit binary. (Default) 

otype = "H" @2-digit ASCII representation of hexadecimal 
digits 

otype = "M" 2-digit modified ASCII representation of 
hexadecimal. Hex digit (01234546789 ABCDEF ) 
corresponds to (0123456789: i <=>7). 

otype = "DB" Variable length decimal. Anything but decimal 
digits and numeric sign acts as a terminator. 

otype = "." Leave otype unchanged 


Returned operand rtype 


rtype = "7" 77-bit binary 

rtype = "8" 68-bit binary (Default) 

rtype = "H" Hexadecimal 

rtype = "M" Modified hexadecimal 

rtype = "D" Variable length decimal, terminated by CR 
rtype = "." Leave rtype unchanged 


SEN- 2 


NOTES: 


Coordinates operand ctype 


ctype = "7" 77-bit binary. See Note 1 

ctype = "8" §-bit binary. (Default) See Note i 

ctype = "H" § character hexadecimal. See Note 1 

ctype = "M" 9S character modified hexadecimal. See Note i 
ctype = "D" Variable length decimal, x followed by y. 
ctype = "." (Leave ctype unchanged. 


Pixel operand op type 


Omer apete enmee auew anehe eynee 


ptype = "7" Seven pixels per byte, one bit per pixel. 

ptype = "6" Eight pixels per byte, one bit per pixel. 

ptyupe = "N" Normal. One pixel per byte. (Default) 

ptype = "M" Modified. Seven least significant bits 
refer to seven most significant memory 
planes. One pixel per byte. 

ptype = "." Leave ptype unchanged. 


ENCODING OF COORDINATES 


Encoding of coordinate pairs (e.g. the xy20 argument of MOV 
function) 


a. 8-bit Binary (ctype = "8") 


IT OEE eens SA RT ERE TMD SRE. enon Smet poten Som Eek HED CEL) GED CNeee CREE Smee ci Sop AEE EE FO GEE EEA BERIE GREE THURS EEA ihe GD eaten SERRE ete 


ist Byte: Xiil X10 xX9 x8 Yil Y10O Y9 Y8 
and Byte: X7 X& X53 X4 X3 X2 Xi XO 


3rd Byte: Y7 Y6 YS Y4 Y3 Ye Yi YO 


SEN- 3 


77-bit Binary (ctype = "7") 


‘SES AENPD SNORE CREE CORN RALEE CHERs MEd~E TERS BEVES RECENT CEPER GENE CPERE GiUts EEDUR SHEED ONES 410s Ehren BORNE MELE EOTED HEeeT EouDE CbEDe OEMS yetEs wEtEn mhe DaDED TEdSD aoRNe afEED 


ist byte: xx X99 XB X7 Y1iO Y9 Ye Y7 
and byte: xx X& XS x4 X3 X22 Xi xO 


Srd byte: xx Y6& YS Y4 Y3 Ye Yi YO 


A1ete AGUS BOTED CHEER DOREY EEERY SCENE AREER GOETD 4O0ES Shee CndES GOFED G1E8d URES CHedD EOEDe OFOTS ONEER CURKS GETS OTEEN CbU>e SaTeY BREED CEFER RETR GIRS TLEEE GanED 4OURd Cte 


ist Character: xX? xX8& Y9? Y8 
end Character: X77 xX& XS xX4 
ard Character: xX3 Xe Xi xX0O 
4th Character: Y7 Y6& YS Y4 


Sth Character: Y3 Ye Yi YO 


Encoding of 16 bit integers (e.g. address in JUS) 


Hexadecimal rtype = "H") 


‘PONE avers wEEEE verEt 


ond 


ist 
and 


COOSe CURED CREDE BELEH OHARA UAE Crete qOEt~ ERENe GOON NONhe GOERS ceRRe ENEYS EEEED Otehe SbeRe EINES Couns enEH 


ENCODING DOUBLE PRECISION UNSIGNED NUMBERS 


88-bit Binary (otype or rtype = "8") 
byte: NiS N14 Ni3 Nie N1i N10 N9 N& 
byte: N7 N& NS N4 N3 Ne Ni NO 


7~bit binary mode Cotype or rtype "7") 
byte: xx N13 Ni2 Nil NL1O N9 N& NZ 


byte: xx N& NS N4 NG Ne Ni NO 
Hexadecimal or Modified Hexadecimal (4 characters) 


Char: Ni5S Ni4 Nis Ni2 3rd Char: N7 WN& NS 
Char: Nii N1o N9 NS &th Char: N3 N2 Ni 
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N4 
NO 


EXAMPLE OF THE 7-BIT ARGUMENT ENCODING PROCESS 


Let’s encode the x, y coordinates 100, 200. This is argument encoding. 


PROCEDURE: (EXAMPLE BELOW) 


Step: 

1. Display the "base-10" coordinates to be encoded. 

2. Convert the coordinates to the hexadecimal (base-16) system. 
a. For tutorial purposes, convert hex to binary and relate bits 


tao the terminology of the SEN cammand in (Refer to "c~type 
argument “and” Note ib under ENCODING OF COORDINATES" at the 
SEN command). Assemble bit combinations to form bytes. 


4. Convert bytes Bil. Be, and BS to ASCII characters for keyboard 
entry, or to the programmers choice (hex, octal: etc) for host 
code generation. THIS IS THE DESIRED ENCODING. 


PROCEDURE 
STEP x Y¥ 
1. 100/10 200/10 


2. 0640/16=(0)\24+(6)16\1+(4) 16N\0 008/16=(0)16\2+(12)16\1+(8)16/0 
C is hex for i2 


100/10=96/10+4/10 200/10=192/10+8/10 


=e se ee ee lee 


3.1 0/16 = QO002=X11X10X9XB O/16 = 0000/2=YLI1IVIOYOYS 
t 6/16 = 0110/2=X7X6X5X4 C/16 = 1100/2=Y7YSYSY4 
i 4/16 = 0100/2=X3X2X1XxX0 8/16 = 1000/2=Y3Y2Y1Y0 


ae et =m ae a a om 0 =o. Cadel nam ~—m baled = ee om tm ~ i. Cdl thd b daal me ote 


(Ste Cea SOEs GES COD BOEEE HtONE EbEET GENE BLUES FORTS BETES WOETH COREE OnbOT GRetY Rbbe. amney ERD 


From the SEN command description: 
ist Byte, Bi -—- xx X9 XB X7 YiO Y9 Y8 Y7 = QO0O000001 = 1/10 
X-Nibble Y-Nibble 


where xx (don’t care) bits are made zero. 
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xx X@ X5 X4 X3 X2 Xi XO 


and Byte, B2 = = O1100100 = 100/10 
Byte. 

3rd Byte, BS = xx X6 X5 X4 X3 Y2 Yi YO = 01001000 = 72/10 

Bi = "CTRL A" = 01/16 = 001/78 = 1/10 

B2 = "q" = 64/16 = 144/78 = 100/10 

B3 = "H" = 49/16 = 110/8 = 72/10 


So the result is that 100,200 encodes to the sequence "CRTL A" 
"dd" "H" in ASCII equivalent characters or keystrokes. 


SEN-6 


EXAMPLE OF THE 8~-BIT ARGUMENT ENCODING PROCESS 


Suppose it’s required that we encode the coordinates 100, 250. 


PROCEDURE: 

Step: 
1. Dilsplay the "base-10" coordinates to be encoded 
a. Convert the coordinates to the vevadeeial (base-146) system. 
3. For tutorial purposes, convert hex to binary and relate bits 


to the terminology of the SEN command in. (Refer toa "c-type” 
Argument under FORMAT and Item la under ENCODING OF COORDINATES 
at the SEN command). Assemble bit combinations to form bytes. 


4. Convert bytes Bl, Be. and BS to ASCII characters for keyboard 
entry, or to the programmers choice 


PROCEDURE | 
STEP X Y 
1. | — 100/10 290/10 


2. _0640/16=(0)\24+(6)16V\1+04) 16\0 OFA/16=(0)16\24+¢615)16\14+¢610)16/0 
Fis hex for 15 
A is hex for 10 


100/10=96/10+4/10 290/10=240/10+10/10 


Bit Labels 
3.1 0/716 = 0000=X11X10X9X8 0/16 = Q0000=V1ILYIOY9Y8 
6/16 = 0110=X7Xb6X5X4 F/16 = 1111=V7Y6Y5Y4 
4/16 = O0100=K3X2K1XO A/16& = 1010=Y3Y2Y1iYO 


== an em we om ae =o owe ee b diaeedl t edend Sar Be -_ a maw. be Reel Oe eR wae ee a mae man 


SRPRD GOED THFER GHOED AERTS GOUTS GUNES OUTED CEETH QUEM EOTRR anEee UEEK> CREED EOEDD GxEEe ENeED aeuDe GuUD 
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From 


ist Byte, Bi 


end Byte, Be 


3rd Byte, B3 


the SEN command description: 


it 


XL1iX1OX9SXS8 YiiYioOY9Y8 = 00000000 = 6/10 
Upper Nibble Upper Nibble 
of X af ¥ 


! 


X7XOXSX4X3XLXLXO = 01100100 = 100/10 


i} 


Y7 Y6 YS Y4 Y3 Y2 Yi YO = 11111010 = 250/10 


From the ASCII chart in Chapter 4, 
Bi = "Nul" = 00/16 = 000/8 = 0/10 
B2 = "d" = 64/16 = 144/8 =100/10 
B3 = see = FA/16 = 3372/8 = 250/10 
nate 
below 
Note: Because B3>127/10 it, is not available in a single ASCII 
character. So there’s no key on the terminal keyboard 
with which this byte may be entered. Therefore, the 
command MOV 100.250. must be encoded differently if you 
want to enter it through the keyboard. Of course, this 
encoding is the desirable one for host transmission of 
8 or 16 bit words to the terminal. 
The result is that 100,250 encodes to the following bit stream: 


00000000 0110060100 £222.12 6 2 0 


ist Byte end Byte 3rd Byte 
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EXAMPLE OF ARGUMENT ENCODING IN HEX 


This time, we’ll use x, y ‘coordinates 511i, 483 —- the upper right corner of a 
default condition AED S12 display - as an example. 
PROCEDURE (Example below) 
Step: 

1. Display the “base-10" coordinates to be encoded. 

2. Convert the coordinates to the hexadecimal (base-16) system. 

4 
a For tutorial purposes, convert hex to binary and relate bits to 
the terminology of the SEN command. (Refer to "c-type) argument 


and Note Le under ENCODING OF COORDINATES at the SEN command). 
Assemble bit combinatitons to form bytes. 


PROCEDURE 
STEP X Y 
1. YLl/10 483/10 


2. IFF/16=(1)16\2+¢015) 16N1+015)16\0 TE4/16=(1)16N\2+(614)16N\1+04)16/0 


F is hex for 15 E is hex for 14 


211/10=256/10+240/10415/10 493/10=256/4+244/10+4/10 


om ete re oe ate mae tem eee abe “mm mo oo st 


Bit Labels 
a. 1/16 = 9001=0 0 X9 Xs 1 = 0001=0 0 Y9 Y8 
F/16 = 1111=X7 X6& X5 xX4 E = 1110=VY7Y6Y5Y4 
F/16 = 1111=X3X2X1X0 4 = 0100=Y3Y2Y1Y0 


CREED RONEe sin CURDS CHEN GETEL ETOWE SRBRA EREDY WerTe tEdet eenyy exEte coOED MEd atime CORN eaSeh CUTED 
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From the SEN command description: 


ASCII 
ist Character, Ci = X9 x8 Y9 YB = O101 = S/10 = 3/16 = 33 
end Character, C2 = X7 X& X35 xX4 = 1111 = 15/10 = F/16 = 790 
ard Character, C3 = X3 X2 Xi XO = 1111 = 15/10 = F/16 = 70 
4th Character, C4 = Y7 Y6 YS Y4 = 1110 = 14/10 = E/16 = 49 
~vth Character, CS = Y3 Y2 Yi YO = 0100 = 4/10 = 4/16 = 32 


Having previously put the AED terminal into Hex Mode (for example, 
with a GBHHHN keystroke sequence), let’s move the CAP to (511, 4893) 
and write a pixel. The keystrokes required at the AED terminal 

or at the host’s local terminal are: 


MOVOFFE4WP X 


The result is that 511,483 encodes, from hex, to the following bit 
stream: # 


CHARACTERS 
"FR" = 901000110 "E = 01000101 
"9" = 00110101 "FF" = 901000110 "4" = 00110100 
ist end ord 4th sth 


#Data packed 1 character/byte 
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EXAMPLE OF ARGUMENT ENCODING IN MODIFIED-HEX 


This time, we‘ll use x,y coordinates 511,483 - the upper right corner of a 
default condition AED Si2 display - as an example. 


PROCEDURE: (Example Below) 


Step: 

i. Display the “base-10" coordinates to encoded. 

2. Convert the coordinates to the hexadecimal (base-16) system. 
ce For tutorial purposes, convert hex to binary and relate bits 


to the terminology of the SEN command. (Refer to "c~type" 
argument and Note ic under ENCODING OF COORDINATES at the 
SEN command). Assemble bit combinations to form bytes. 


4. Send the appropriate ASCII encoded characters to the terminals 
microprocessor by a) having the terminal in Modified-Hex Mode 
and sending a keystroke sequence of modified~hex characters, or 
b)} sending from the host the ASCII equivalents of the hex 
characters. 


PROCEDURE 
STEP X Y 
1. ~YL1/10 483/10 


2. IFF/16=(1)16\2+(15)16N\14015) 16\0 TE4/16=(1)16\2+(614) 16\14+(04)16/0 


F is hex for 1i5 FE is hex for 14 


911/10=256/10+240/10+15/10 483/10=256/+244/10+4/10 


‘ 
t 
§ 
' 
i 
t 
t 
t 
4 
é 
{ 
f 
t 
t 
a 
4 
4 
t 


Bit Labels 
3.: 21/16 = Q001=0 0 X9 XB 1 = 0001=0 0 Y9 YB 
_F/16 = 1111=X7 X& XS X4 E = 1110=Y7YS&YSY4 
F/16 = 1111=X3X2X1X0 4 = 0100=V3Y2Y1LYO 


op ar am tk ad am wwe aw =m a oO ee ae bead an =a nw mo mm ne Edad mow 


COTS wtEED FENEF GREER CONES Gm) CREVS EEEED EtIED REIe Stete eoyrs WhOET ERETH CtNOE Chee WEEDe GoM hee 
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From the SEN command description: 
MODIFIED ASCII 


HE X 
ist Character, Ci = X9 x8 Y9 YB = O101 = $710 = § = 53/106 
2nd Character, C2 = X7 X6 XS xX4 = 1111 = 15/710 = = 609/10 
3rd Character, C3 = X3 X2 Xi xO = i111 = 15710 = = 43/10 
4th Character, C4 = Y7 Y6é YS Y4 = 1110 = 14/10 = > = 62/10 
Sth Character, C5 = Y3 Ye Yi YO = 0100 = 4/10 = 4 = 952/10 


Having previously put the AED terminal into Modifie-Hex Mode (for 
example. with a G3MMMN keystroke sequence), let’s move the CAP to 
(511.483) and write a red pixel. The keystrokes required at the 

AED terminal or at the host’s local terminal are: 


MOV5??74WPX 1. 


The result is that $511,483 encodes, from modified-~hex, to the 
following bit stream: # 


CHARACTERS 
" 8 = 00111111 wp osm 9001111110 
MO" = OO110101 " BY" = O19000110 "4" = 00110100 
ist end ard 4th oth 


#Data packed i character/byte 
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CUEED AEE TDEEE GHODD GENO coKeE VEREE GRE FULOE EONTS LERLD CFtER EEEED BREST BONES FONTS QEDE) F500) THOED HEELS C9058 HOOTS EHOTE EBEHS EROTS orate EEEts HeTET EEMS EEEED CUNT 


SEGUE CUTES GEESe EREDS GUESS GEIS LEDSS URASE E9NS) CHESS IESE CEEEE SPEED GENT OETET CdaEy tee~d OETED CETED ENDED CERT) GUEED EeER COTES CFTR ere angES epeee erHte eoune GeTE 


UOT GREER ENEE QURTS GOERS Grew) mEETE AEEED TOUIN CoTES FEED GEUND GEDNE DEOnE GREET WOES EPETe TEED EDOVE BOERS BETEE DepED ENED STEED Uabad GOH Gueee SeESt eUNeD EeENe eDEND 


COTTE CRED CUEOY GOTEA BETA EHrOTL OFLOe CEST GETLO MNOS BUTTS QUERD GEUTD ROTED GhOrE BENE) BeCET COTE VENTE GFEdd CEET BEETS UDI SuESe GIVES GENER UNEeD CRmeL YEves euENS atEeR 


PURPOSE: 


The Set Horizontal Origin (SHO) command allows the user to set 


the address in video memory where the horizontal raster scan will 
begin. 


FORMAT: 
SHO { value 
Where: 
value (0%S511/1023, o-tupe) is the x (horizontal) coordinate 
in video memory which is to correspond to the left edge of 
the screen. 
USAGE: 


The SHO command is used to change the horizontal reference of the 
AED 512/767 display. Together with the SVO command, the user may change 
the orientation of the AED S1i2/767 display. Also see BSO. 


NOTES: 


1. The default coordinate is O. Change in the default 16 executed 
during the next vertical retrace interval. 


SHO - 1 


EXAMPLE: 


Draw 100 pixel radius circle and with the SHO command move screen 
display to the left. | | 


TERMINAL 
DESCRIPTION COMMANDS 


Rares ETS CeUED TENET SEES Ditey GRNte coERe eUhEel Eee CURed Steet CREUS 09005 cUmNe SteRY GiEEs HEN ene 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 

Move the CAP to MOV400. 200. 
£400, 100} 

Draw a circle with DCL100. 


a Tadius of 100 pixels 


Move display to left SHO2Z00. 
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3 CHARS ASCII DECIMAL GCTAL HEX 


a OEE bee ENR NEES cater GRYi wety ERNE Gane BemeD GRE Ge caine Keb eee) ctiee GENRE GOTT RE ele Cm i oh hgakis ibe ES GOS eee Gacteee 


PURPOSE: 


The Select Interface (SIF) command selects either the S (Serial) 
interface, the P (Parallel) interface, the D (Display) interface or 
M (Mixed) interface for communications with the host in subsequent 
commands. 


FORMAT: 
SIF 4 shar 
Where: 
char (S/P/M/D, o-type) is the interface type to be used 
USAGE: 


There are 4 modes by which the user may communicate with the AED 
vl2/767 from the host. The first is Serial. In this mode, commands are 
issued and readbacks received over the host RS-2392C interface. This mode 
is used when communicating over a short serial cable to a local host or 
to a remote host over a telephone line with a modem. The second is 
Parallel. In this mode all communications are performed over the 5O pin 
parallel connector and requires a special hardware interface be installed 
in the host computer. Generally the host computer is not more than 50 
feet away from the AED 512/767 in this mode. The third mode is Mixed. [In 
this mode, keystrokes are transmitted over the serial interface while re- 
turned arguments are transmitted over the parallel interface. The last 
mode is Display which causes returned data to be sent to the 512/767 
display at the CAP. i.e.; if RTP was issued by the host, the terminal 
would display the actual XY coordinates of the tablet stylus position. 


NOTES: 


i. The SIF command affects only returned arguments. Commands may 
be issued over the serial or parallel interfaces regardless of 
the current setting of the SIF command. 
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PES HOON ENDED NOTEE MOOR ate MOET GELS HUD RETh4 WOre eRt~E) SOUT DEAE SHEED EETE SEND TOEE) MEET 49029 OiEEW WEN CRETE cndtR TUEr Canth epObe senee 4eNee Caney HERE 


RPVEN EBTEE FNEED aNdED FEFLS WHEN. VedEe EONS MIOED Sate eHCbe COURS TEENS CENSY SOTEE eEDAd SERED COUR SEEM CEEEN QTIOT orlEEe OPENS EESEE CURED Gopnt HOSEN CtOS GryEt eateR Conte 


RE CTE CHESS GEER EONS ErEeH SEVSS UEETE FORSY GeETD GLEN SmREe FyEDE VOY THREE FORE. BEEPS CORE Sh) eRESe S1ESd Ndawe WeeRe CON SESON SuEER CONT CHORE IEKEO BEEee SEDO 


SOWA CEFR CUUTD CONTE COLTR EEBET 4PER CONRD S1Et SOTER BOEND DttE GAEYD COTED CULES oncdy OUTS) GONE GREP QO0E0 BETTS URQTP CONST THESE SURES CnEee EEteN ETD HERES adeED SURED 


PURPOSE: 


The Send Keystroke (SKS) command is sent by the host when it is 


ready to process a keystroke character from the terminal through the 
parallel port. 


FORMAT: 
SAS i /code 
Where: 
code (0O%127, o-type) is the encoded keystroke (key 
. character) 
USAGE: 


The SKS command only works when the interface has been previously 
set to P (Parallel) with the SIF command. When SKS is sent from the 
host, it causes the most recent keystroke to be returned to the host. 
If several keys have been struck since the last SKS, the last ane will 
be returned. If no key has been struck since the last SKS command, 
then the terminal will hang (wait) with its busy indicator light on, 


until a key is struck and its code is immediately returned over the 
parallel interface. 
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Nts QaEED CREE Gere NEUTT OWE CY GHTED SONNE Coeds UOIDY GENES CERES StRON EEOTY Stems WHER BEETS CONST QNEdE SUED UNEHY HObER NEEEd GDH eEUte GHEE. Union GURbD ages HOPED 


COHEN SUCRD GRETS NESTE TURSY 6oems GIVER Somes SHED SEED SURE ReaD TEOS APU) GETS etsy Gress LEED SOURS UPEEH ENE O4L2t EROS ChErS Gtity GENER EtURT GRIT SutED Guets O0NDE 


SHOTe CENED GUESS EDET ESET CEIE BEDE HERES CODEN CRETE OREDE ELUNE TEATS OOSTS Goer extn, Groms DEOY GUESS ELEN SECS Stare AOlUE SOETS GEPNR BhERD tENEe GEteE GeEne Qeede Grey 


WHOL CRTGP COMDS CODEN CENEE GOWe) BOVE OHTEA GETS SmEdE SENDS BELEN CONS SOON ERODE OPENS GEDA ISDY CHUL? ENEdE SIT GREW~S HITE <OERE SOTEH FRE LEDYS GNtED SHEEP Dh GUN 


PURPOSE: 


The Set Line Style (SLS) command allows the user to generate a 
variety of single width (weight) line patterns. 


FORMAT: 
SLS : pattern scale 
Where: 
pattern (O*%255, o-type) is an 8-bit binary number, specifies 
a basic broken line pattern with; 
1 = MARK Cvisibleld 
© = SPACE Cinvisible] 
scale (O%255, o-type) allows the basic 8 bit pattern to be 
scaled up in length by a factor as 
follows: 
Argument Length Factor 
200 1 (Single Weight) 
85 2 (Double Weight) 
17 4 (Quadruple Weight) 
1 & («Eight Times Weight) 
USAGE: 


The SLS command provides a basis for visual differentiation between 
lines (vectors) af the same color. It is used in complex graph drawing 
and in drafting/CAD/CAM applications, where certain broken line slashing 
patterns are common. For each one (1) or zero (0) bit in the pattern a 
pixel times the length factor in scale is turned on or off. The pattern 
is repeated until the vector is completely drawn. The SLS command should 
not be used for drawing polygons which are to be filled because spaces in 
the polygon outline will cause the fill to leak through boundaries. 


SLS-1 


EXAMPLE: 


TERMINAL 
DESCRIPTION | COMMANDS 


‘CSRED ererd ender Piase CoNte EPbYT Httey EPEDS atte, CENES COE CORP CANEE BOREL ECD COTE CbTRS Hetee eT 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING | SEN3DDDN 
Set current color to green SEC2. 

Move CAP to (240, 400} MOV240. 400. 
Draw vector 32 pixels long, DVA271. 400. 
(4 patterns) to {271,400} 

Move CAP to £240, 395} MOV240. 395. 
Set line style, 01100110+# S$LS102. 255. 
(Single Weight) 

Drei vector to 271, 395} DVA271. 395. 
Move CAP to £240, 390} MOV240. 390. 
Set line style, 10101010% $L.9170. 255. 
(Single Weight) 

Draw vector to {271,390} DVA271. 390. 
Move CAP to {240, 390}. MOV240. 385. 
Set line style, OOOO1111+% SLS1S. 255. 
(single Weight) 

Draw vector to {271, 385} DVA271. 385. 
Move CAP to £240, 380} — MOV240. 380. 
Set line style as above but SLS15. 85. 


double the weight (length of 
the broken pattern) 


Draw vector to {271, 380} DVA271. 380. 
%* derivation of pattern values: 


(O = pixel(s) off, 1 = pixel(s) on) 


base: oT 10 16 
01100110 == 102 == 66 
10101010 == 170 == AA 
00001111 == 15 == OF 
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APPLICABLE ON AED 767 ONLY 
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PURPOSE: 

The Set Pattern Fill (SPF) command allows the user to set the 
pattern to be used in subsequent filled rectangles. See DSP cammand. 
FORMAT: 

SPF npat 
Where 


npat (O™1S, o-type)s is the pattern number to be used 


USAGE: 


The SPF command is used to specify the stipple fill pattern to be 
used in all subsequent DFR (Draw Filled Rectangle} and FRR (draw Filled 
Rectangle Relative) commands. The pattern must have previously been 
defined by the DFP command. If a value of O (zero) is used for npat 
then stipple fill is disabled and all subsequent filled rectangles will 
use solid fill. 
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PURPOSE: 


The Set Read Mask (SRM) command allows video data to be read from 
a selected subset of the the memory planes contained in the AED 512/767 
hardware configuration. Therefore a selected subset of color lookup 
table locations is available. 


FORMAT: 
SRM i maskO maski mask2 mask3 
Where 
mask (O%255,. o-type) is an 8 bit byte which is logically 
ANDed with video memory data bytes to 
determine color lookup table locations 
for pixels being displayed. 
Vie ONLY: maskO determines the color lookup table (CLT) locations 


ae ce ec ea we which are addressable when the video sweep origin 
is at (0,483 (or 5i2 for CCIR proms)];i this is the 
default condition display. 


maski determines which CLT locations are addressable to 
provide the horizontal wrap-around image. 


mask2 determines which CLT locations are addressable to 
provide the vertical wrap-around image. 


mask3 determines which CLT locations are addressable to 
provide the diagonal wrap-around obtained when both 
horizontal and vertical origin registers are changed 
from their default values of O and 483 (or 512), 
respectively. 


767 ONLY: maskO-3 determine which CLT locations are addressable in the 

SaaS lower left, lower right, upper left and upper right 
Di2xSi2 quadrants of video memory. If maski=maske= 
mask3=0 then maski=mask2=mask3=mask0O 


SRM- 1 


USAGE: 


The SRM command restricts the color table locations which may be 
accessed when the image in video memory is displayed on the screen by 
"filtering" the color table locations stored in video memory. This is 
done by ANDing the color table location in video memory for a pixel 
with the read mask and using the resultant value as the color table 
lacation for the corresponding pixel on the screen. The value in 
Video memory is unchanged by this operation. 


EXAMPLE: 
Draw the sketched pattern, with display (sweep?) origin at (0, 483) 


of video memory ECdefault condition] and in the colors shown. Observe 
the effects of using read masks, with and without panning. 


TERMINAL 


DESCRIPTION 


TONEY coups WETeS HhdES onde COTES CRETE eREER SOREN SOEtD ermED 


INITIALIZE TERMINAL 
SET ENCODING 


Draw border 10 pixels. 
in red 


Set color to green, draw diagonals 


Set color to blue, draw crosshairs 


Set Read Mask to transparency 
(default condition) 


(EXAMPLE CONTINUED ON NEXT PAGE) 
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COMMANDS 


abet Cheah eneee GEES SuNEY ate TEED woORe 


RESET RESET LOCAL 
ESC CAPS LOCK 


SEN3SDDDN 


MOVO. O. 

DFRS11. 483. 
SECO. MOV 10. 10. 
DFRS5O2. 473. 


SEC2. 
MOVO. O. 
DVAS11. 483. 
MOVO. 483. 
DVA511. 0. 


SEC4. 

MOVO. 242. 
DVAS11. 242. 
MOV2S5. 482. 
DVA2ZS5. O. 


SRM255. 255. 255. 255. 


Move (pan) imagei use these 
commands or manual (joystick) 
control. 


Note: That the Full color (RGB) 
image 18 visible in all 
wrap-arounds;: H, V, and D. 
Define the above three 
commands or user action 
as PAN SEQUENCE 


Set Read Mask to the second entry 
in tabulation under Usage, repeat 
above PAN SEQUENCE commands. 


Continue through the examples 
tabulated under Usage and repeat 
PAN SEQUENCE, noting the image 
effects described there. 


Return read mask to 
transparency. 
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SHO400. 
SV0100. 
BSOO. 483. 


SRM255. 1.1. 1. 


SRM255. 2. O. O. 
PAN SEQUENCE 


SRM2S5. 0. 2. O. 
PAN SEQUENCE 


SRM255. 0. O. 2. 
PAN SEQUENCE 


SRM255. 0. 0. 0. 
PAN SEQUENCE 


SRMS. 2. 0. O. 
PAN SEQUENCE 


SRM255. 255. 255. 255. 


PURPOSE: 
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The Set Stack End (SSE) command is used to set the upper end 
(highest address) of RAM space to be allotted to a “scratch pad" 
memory stack. Memory demand reaching the location address will 
cause the terminal’s microprocessor to halt execution of that 


command. 


FORMAT: 


USAGE: 


Coren porte Souhh come Gabee Une! CURES Edin EDULE coune whee GED aTERE woeRs cuEED 


SSE : addr\lé 


NOTE eeeEE SORTe atEes Grete qEmLe GbdLs CERES BOERS CEmY EET CERES EtiLe ehter etrus 


Where: 


addr (O%65535, o-type) is the 16-bit address defining 
the upper limit of the stack 
memory space 


The SSE command will be used along with the LMR command to 
allocate RAM space between the top of addressable RAM and 
the RAM space used by the AED 512/767 interpreter. 


The JUS (Jump to User Subroutine) will be executed to transfer 
from a host program to a subroutine stored and executed in the 
terminal. 


Depending on the amount of RAM storage space required for the 
subroutine, n bytes, the remaining RAM space is used as Last 
In First Out (LIFO) stack. The stored subroutine is protected 
from over-writing by proper choice of the address argument of 
the SSE (Set Stack End) command. If the stack (including 
storage requirements of DSF {Define Special Font} and {Define 
Special Keys) gets too large, the SSE address is reached. The 
microprocessor then will exit whatever routine it is executing, 
return the pointer to the start of that routine, and halt 
further execution of instructions. 
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PURPOSE: 
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SMAUP GUSTS OFUES OFIDE COTS Gees ELSE GUEDD QUVEU HOST CONES COEDS GENT UHITS GETM pnpEs GENES CLEDS SUSE COESS BMY cemPds Chere HOTPE CONTE SEODS eESTD OFETY HOtET VOERN CENED 


The Set Turnaround Delay (STD) command holds off transmission of 
serial data until delay/60 seconds after receipt from the host of the 
last serial character of the requesting command. 


FORMAT: 


USAGE: 


This command is used in applications such as timesharing, 


BORE CRTTF EOUDE WETEY WEIS SED GreUH GENTS OURS) 18000U QuEE GINS EEE 


CNEL COTW, GUDEE OFUTE OE CHES quEED BhUEE HERON SEE BtETR BITE? conte 


Where: 


delay (O%65535,. o-type) is the time delay in returning 


data from the terminal to the host: 
in 60ths of a second. 


where 


there is a time lapse between the host issuing a command and the host 
being ready to receive the answer. 


NOTES: 


1. 


This command applies only to values returned over the serial 
interface (see SIF). 


STD-1 


‘2OSv> CNGD HORS CETSL ETERS BtePe Gunde WHINE SETH SRDED EdSST ERODE CENTS UREUD SURIO RETeN vHSEt C15O) GORY SPRL CONT ENED GETEe HIME FENEY cyEeY Edits EnDeT GeUe GHEyE ERREe 


C006 GENTE BAUR) SEBTS DELTA KbEID GOUDL CHEE GUUTD SEUTT VOUS GREET MHOTR OMBTS FORKS GERee C0564 GHEE SusEd UbISR BTEES HrNED EETEE sOEDS GHFEe YREDA CrET? ERACE EEEST asNES ENEED 


CV) Oem ROREY GLENS EDhET Sheen GiEwD SENT RETR COUHN CESS GtENs GREDP SENSS SotEE QEtET core SaUET SUNOe WORT. aEtEt CHEE DUEDD OBITS CESOR GREED EEDER GTEER CemeD Cunee HETED 


PURPOSE: 


The Set Tablet Parameters (STP) command is used in conyunction 
with the ETC command. This function controls the selection of multiple 
or single stylus hits. 


#Extended function (must be preceeded by a "+" in single character 
mode). 


FORMAT: 
STP : code 
Where; 
code = 0 single stylus hits (default) 
code = i multiple stylus hits 
USAGE: 
The bit pad is usually used with single stylus hits. However, 


multiple stylus hits can be used if bit pad data is to be sent on pen 
up and pen down hits. 


OTP-1 


APPLICABLE FOR AED 767 ONLY 


Cuber TUELE BREE VEEPY cOtNE REDUED SHEDL SENET EETEY SOETE SEGNS ERED CERTY NEUSE EEttY BeeEs CERSh SERIE ceerR OFURE SOtDE EOEDE BEERE HEOTD Gee Ctaan HES Sunes EEDte GRIER SORES 


ASSP ESOS CHEE SEWED CSUTS emOMES THUDS SLUT EIDE OTETH EDGE STEED ETETS CERES WIESE eeETE CORED BUNED COUNT GIGES CODED C0EEE GRIEE COTND HEDED PEOED ObRED URTEE SERdD GEtRD COtET 


C2OYE CREED TLOSD GHOED GOTT eoevE 0UEs GRONS GEUTD FEPOS CORSET VED OURS GOTHD AUERS REtER OUEEt DEED NOTED ENTE C8ORD CERT BURST VETER FUTNE RED StEwR aaretn qIE) Conte COtEE 


PURPOSE: 


The Set Tektronix Window (STW) command establishes either 9 bit 
or 10 bit resolution for Tektronix emulation by the AED 767. The STW 
command is issued before the SUB or GS commands are issued and follow- 
ing a full RESET of the terminal. 


Extended function (must be preceeded by a "+" in single character 
mode). 


FORMAT: 


COREE CWHe ShivE oyetd Coty! wHPe GOOEs HadET CoERd CEE yEeNe COONS 


AEE NONE COOKS GEM TEEDE FORT) MINE CbEER GEREY CLE CMD Guten 


Where: 


code (O/1, o-type) code = O (default) establishes 9-bit resolu- 
tion (O*511) so the screen displays the full 
memory contents. Code i establishes 10-bit 
resolution (0%1023) so the screen must be 
panned across the full memory content. 


STW-1 


CURSE GENSS GHETR CUED CPUTS GDEKS GEESE SERDG OHWD 2SESR C0ESe ERO CUTEP GEESE BEEPS 206Ge C1ESS HEPES SEEGER CITED EOE EETEE GRltNy GEPED GENTS OTEES ERTRS SoETS GEOR EReED GREED 


GPRPE GREET ENDS COTW NESE CONTE CHINE SHURE GUBSD EDOTA GETER andDD EEEDE CRIED UHTED atETE EROSD SEDO CIE UEETD EFUOD GUENS HeUED GbOTe COND epaEe SUSY anINNe GOETe ebEED Greet 


QUDE GRUTD GUESS HOTS GEDTP AGES SEU COLES ESTED GOEER SEEeD qETES SHEED CERES AIEEE GeEdS SEIT GOETH ERODE GETS KDESN GEESE AEERE CREED HONE MttRD OUD EHeRD GRGO® ERED eaNED 


See 
Note 1 cCRTL Z 26 032 1A 


PURPOSE: 

The Emulate Tektronix Graphics Input mode command turns on 
the graphics cursor and enables its positioning by the yoystick. When 
the user presses a key on the AED 512/747 the CAP is returned to the 


host in Tektronix 4010 format. This command is only valid in ftype 
= 1 (single character command) mode. 


FORMAT: 


YASNe HEED PRON GUNG BION asngw Gites edUEE SOEs REIN SPEd ERGY TEN? DOTOR GORD ENEKD ENT mEENY GUTKPe Gory CEST eogeE WEE) BEDTE TOI 44G08 EETSA BERe) CONES Cote aNbeR cee mneey emdd cUTER GERD GEE SEtER Sees ard poGre mpe euedd adeed SUED Ghee 


AE KOGRS COT cress Gober obieh EAE et CHES fuck) EOE poEED GEES monet mete armies ahi eaves Gmbce ereme f50et cones Edad GEdT TRehh YoOES gEEHY GEETE HhiES Ghte) ERI Boyes GEE EEOTD AiO GENRE CORTE evaes CeoeD ame Gelb pambe GOORP stad GNED cooUD 


USAGE: 
i. Position cursor to the desired locations 
2. Hit any key 
rc The code for this key is transmitted, followed by a terminal 
status byte, then followed by the cursor coordinates encoded 


as follows: 


Note: 1: This command is valid only in ftype=1. single character 
encoding. Also see SEN command. 


SUB-1 


ENCODING OF COORDINATES 


Tektronix compatible coordinates from host are sent in a sequence of 
Fram one to four characters following the first (CTRLZ) character. 


912 NORMAL 
Bit 7 & 2 4 3 = 1 O 
and Character hi. x XX @) 1 X8 X7 X& KS X4 
ard Character lo. x XX 1 1 X3 Xo X1 XO 8) 
4th Character hi. y XX O 1 YS Y7 Y& YS Y4 
wth Character lo.y XX 1 0 Yo Y2 Y1 YO 0 


The coordinates are followed by CR (13) unless programmable option of 
opt No. 2 has value = 1. See OPT command. 


767 NORMAL OR Si2 SUPEROAM 
(Firmware Version 88 and up) 


Bit 7 & 2 4 3 = 1 Oo 
and Character hi. x XX QO 1 X9 X8 x7 XS X5 
3rd Character lo. x XX 1 1 X4 X3 Xe X1 XO 
4th Character hi. y XX O 1 Y9 YS Y7 YS YO 
Jth Character le.y XX 1 0 Y4 Y3 Y2 Yi YO 

NOTES: 
1. The terminal command protocal has been structured such 
that the AED 312/747 is fully compatible with the non- 
raster Tektronix 4010-4014 series terminals. It is 


possible to run unmodified Plot-10 software to produce 
an appropriate display on the AED 512/767 consisting of 
vector graphics with alphanumeric legends. Graphics 
input (GIN) mode will also be correctly emulated to 
allow the operator to use the AED Sile/767’s joystick 

and cursor without software modification. Additional 
commands to control unique terminal functions (e. g. 
color definition), can be integrated into most implemen~- 
tations without modification to existing host graphics 
software. 


- The AED 512/767 will perform complete 4010-4014 emulation 
(with or without the Enhanced Graphic Option, Option 34), 
including multiple line styles. incremental plot, random 
point plotting, and multiple character sizes. 


SUB-2 


For maximum flexibility, Tektronix emulation modes can be 
entered from either alphanumeric mode or from the graphics 
interpreter. 


The STW command will change the magnitude of the coordinates. 
See STW. 


SUB - 3 


ti GOERS CENTS GORPE BOOP CeRNE BETES EENED EDEED QREDD UIETS SIEIE Te YH GENE GHNTY GREG FETUS SEEN COORD BREED eVETt exmee qatey SETI WEEE SURETY EROUE EebEd Ete CEIND GmNee 
COME SCENE GN08d EdtHe CURES snENS OUROY ERETY THOR GROVE GECTEE EATERY SEDED HOTS SONS? BIER EDETE AENOT BOVE CHERE RENTO GOTITE AERED OROTS SEND COSRE SOREN QUEER etets atm ENDED 

SUC ee gc eee oe eee et pre N RE renrean te Parr eae SUC 
GRUDS BNET GET! NORD GONE GENE aEdED CO4E4 GOUES FETE SPEDE grSeu BROTH GREED OREO ensay HOSTS OUTER GOEUA GRSTR VENTE auUED GEReH GRONE COOP SERRE NRNRS QEEWH abit atnED eubeR 


UOTE GENET BREED QETEE CLUTD TOETE WIEST ERATE GERD COOrD AtNthD GREER MENES ESI EOEUA eqns) U4) OTEPE 4ENS) S02 EAE QUNRE NTE BENDS BIW OPENS aEDee SoNER GHIEe SOUS EUEED 


PURPOSE: 
The Set Up Counters (SUC) for Direct Video Memory Access (DVMA) 


commands defines the spatial arrangement of incoming data for placement 
into video memory. 


FORMAT: 


ARENY Gmemd WOO CEES NEEM qurem SEser BEETE CONTE YHtEP NENT eOEEE 


PUEUD Gust OULLE Otte SENTR Stews GENTS aENDe URED QeETD qemET eseee 


Where: 


byte (O%255, o-type) is defined as follows: 


BIT 
QO: X auto~-increment (default = 1) Cleast significant bit] 
1: Y auto-increment (default = OQ) 


3: X up counter (left to right) (default = 1) 


4: Unlinked counters. Overflow from one counter 
will not increment the other. (default = 0) 


2: 16-bit transfers, (as opposed to 8—-bit. (default = 1) 
6: OO (Reserved) 
7: © (Reserved) CMast significant bit] 


Only bit 5S of byte is used (possibly changed from default) for Area of 
Interest (AOI) transfers. 


SUC-1 


APPLICABLE GN AED 5i2 ONLY 


ONES COON GELSO OUEEE ENNOS QRETY AEIER REGED SOTA wONEs BEDTE SUPT GUST ORNS GRACE UTED TOTDS AEH FETED GIES OENDD WEEN MINED SOSLE UUION OTS Guede SOUBT CORN SeeNY Soe 


COTE CEFED ORI GOESD SOOED LEME GHEE+ EOETS HEU CETED SOETD EEETE AEET) HdtAd Ord HOTA OHDME AEDES Cubid GERNE BEDAT Gainey edEED SOE SOEED BOND GEtdt BADEN ONSGE EbERT ENDED 


SRNSE GPUS CERES COCR GYERE GroEE APES GERET WHRED SLESD GSTTN ODENSE GENES SEETE REE QEde SUPER ELEPD DOREY Catwe GEOR QUEER ENED Cube! GENES Edt GHEE GRINS SHINS euEEE UTE 


SNSd AAUTE SY SOETE 20ND wOLds GOLET BLEND SUSU ORYWH GOPTE QUEER SNDUS 4ENDH CODES ERIE. OVRED OOURS CIEPT OFbR4 ETRE EREET ENTRY GTUTE CLEPS Ended G1EEt GREET wHEND ENDED CREED 


PURPOSE: 


The Superoam (SUP) command automatically enables or disables the 
reconfiguration of video memory to a 1024 x 1024 pixel area viewable 
through a& window of up to Sl2 x 483 or Si2 pixels. The increase in 
write/read area is accomplished at the cost of a reduced number of 
simultaneously displayable colors. THE AED 767 DOES NOT SUPPORT 
SUPEROAM. | 


FORMAT: 
SUP i arg 
Where: 
arg (O/1, o-type) if 1 enables 1024 x 1024 SUPEROAM mode. 
and if O disables it 
USAGE: 


SUPEROAM refers to the AED Si2 capability of restacking its memory 
planes (4 planes into 1024 x 1024 x 1. and 8 planes into 1024 x 1024 x 2 
planes deep) and to adyust its display origin registers to allow a con- 
tinuous roam through the enlarged video memory address space. 


After enabling SUPEROAM, the terminal will interpret coordinates 
in the range O ” 1023, rather than O ™ 911. All commands referring to 


memory planes will have their operands clipped to the least significant 
two bits. 


NOTES: 


1. Refer to the SWM and SRM commands for more information on how 
to read/write from various memory planes. 


SUP-1 


EXAMPLE: 


This example shows how 1024 x 1024 coordinates are implemented 
on the AED Sle. 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 

ENABLE SUPEROAM 


Move to {0,0}, draw to 
(1023, 1023} 


Change color from red to green 


Move to {00,1023}, draw to 
£1029, 0}) 


Change color to yellow 


Move to {0,511}, draw to 
(1023, 511} 


Enable PAN and observe vectors 
Position crossing lines at 
screen center 


Disable PAN, enable Joystick 


SUP -2 


TERMINAL 
COMMANDS | 


RESET RESET LOCAL 


ESC 


SENSDDDN 
SUP 1. 


MOVO. 0. DVA1023. 1023. 


SECe. 


MOVO. 1023. DVA1L1O2S3. 0. 


SEC 3. 
MOVO. 511. DVA1I0O23. 311. 
EPA (Move joystick - 
manually) | 


(Use the joystick) 


DPA Euc 


a as I a Tac ree oe st 
pclae aN Ti ice tela eee nS Pk a els date SE Otel dS 

SoS a coi nce ee SVO 
Ae nae Nat aie ce Sac ea ne a ah Satan Been ad hk anh Ch oh 


RERUN GREED ANDER SEED PNET dvds GEG FTTUE BUGLE GnOdE SEOUL BORE GEUTh ROIS OUEFE CETTE HOtEE THETY “EENE BETES EtNSD GENE GEDED WOTET rite StteD Yate OHEEE etONh CEtD CER 


PURPOSE: 

The Set Vertical Origin (SVO) command allows the user to set the 
vertical origin register. Also see VSR command. 
FORMAT: 


SLE LOPE TEdeD GNERE KERRY DEGE TOES eENEe CURES O8GEn CORT Coeue Btewe 


Waele GNEER TERE SORE CENTS EETEe TILE quQTE TEENS PETE WEETS QpMeA CONTS BeterD 


Where: 


value (0%511/1023; o-type) is the y coordinate of video 
memory which is to correspond to 
the top edge of the displayable 
screen. 


USAGE: 


The SVO command is used to change the vertical references of the 
AED 512/767 display. Video memory is "wrapped around"; that is the 
part that is not displayable at the top of the screen is displayed 
starting at the bottom af the screen. Together with the SHO command 
(see SHO), the user may change the AED 512/767 display coordinate 
system reference point and view off screen portions of video memory. 
See also BSO. 


NOTES: 


1. The default value is 482 or 511 (for Si2 line system) for 
the AED Sie. and $74 for the AED 767. 


oVO-1 


EXAMPLE: 


Draw a 100 pixel radius circle and: with the SVO command, divide 
the circle into two equal halves on the upper and lower portions of the 
display. : 


TERMINAL 
DESCRIPTION COMMANDS 


Sem TOdNE RRuLS SYeTE EMUnt COT) HEteD wide REET ERIE GOYRe ey CREEe HED SOENE VEtEe tNdEre SENET tue 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 

SET ENCODING SEN3DDDN 

Erase Screen ERS 

Move to {100, 382} MOV100. 382. 

Draw circle with DCL100. 

a radius of 100 (Note full circle) 


Move it vertically ~6$V0250. 
| (Note semicircle) 


Note: The circle moves differentiy depending on whether you use 
an AED 512 or 767. 


SVO-2 


Oty NINE GUEST HERE dOEEe BErdU StDuN KETTS DUES EDGY EEUNE OehEES Othe OROED BHTOD HOnSD ShEpS EbRED SHEED REDEN GET) CEERT atte C205) SOtS RaMEL quney ebheD 4oute svete Shnet 


A ENON KpSEt SEORE SERKE ETEs SOEEA BYERS GEHL) STL ONOOY Gade EHTS CHUTE SPIN sdtere 290d SEEN SORES B0E0R CUSED EBUOE UihER G2OT4 BIETY BieeH Eom aRten tusEN CEG CieeH 


CRAO COVED CULES EHEYE FETE BOOES COWES HERE CTRID BEET DeEYT BREED HEEED BOWE EEEIOY REED SUPT FONIS COEDS GRIND BOERS UREEE ETAEE COED OF024 Edens CEE bebeW SONEE SURES Ue~En 


Cone Cae Game EhPED OOIOF Ebene GHEED OFEEE BETS Beene C0600 HERS COTE Leer GEMS samit semEr BOOT 4484+ SHEN ODLER HEWES EEN UEOVT HOLE GOED NIDEL REND Hees autEs Che 


PURPOSE: 


The Set Write Mask (SWM) command allows a subset of the Color 
Lookup Table (CLT) to be addressed by allowing color number values to 
be written on a selected subset of the memory planes contained in the 
terminal hardware configuration. Also see the SRM command. 


FORMAT: 


CORE AEROM EHLDE Chee HhOtt BEWEE AGUS 1OQH HERD CEEEY Eien nee Sune 


SWM {| value 


SRORS Coens SEE S40 RE FOIE RENEE CRONE mnseEH SEEDS EEOTE dO70) poem COREE 


Where: 


value (O%255, o-type) is an 88-bit byte [B7, Bé& ... Bl. BOI 
and and is defined as follows: 


if BN = 1, Nth memory plane write enabled 
0. Nth memory plane write disabled. 


USAGE: 


Write masking is used to place an image or bit map in specific 
memory planes, and then protect those planes from over-writing or 


erasure. Data subsequently written appears overlayed on the permanent 
image. Data can be erased without destroying the protected (masked) 
image. This is accomplished by drawing the image to be protected in 


a selected group of color numbers (depending upon SWM argument) then 
protecting them from change or erasure by setting the write mask. 


SWM- 1 


EXAMPLE: 


DESCRIPTION 


SEINE TENET SEED GREED KdUEe CONER EdOeD ERED EdRe HeCEY Guu 


INITIALIZE TERMINAL 
SET ENCODING 


Set write mask to enable all 
planes for writing (default 
condition after terminal 
reset). 


Set current color to blue 


Simulate a business form with 
a blue box with corners 
at (150, 400} and {362, 300}. 


Move CAP to start of insert 
typing. 

Set write mask to protect blue 
drawing of box. . 

Ciil i11 O11 base 2 = 251 base 107 


CDecimal 255-4=251 blue plane 
masked] 


Set color to red for insert 
typing. 


Leave interpreter, enter mode. 
[Note interpreter light goes out] 


Type text inside box 
Re-enter INTERPRETER mode 


Erase the screen 
CNote, blue box is not erased] 


Set current color to blue. 


(EXAMPLE CONTINUED ON NEXT PAGE) 


SWM- 2 


TERMINAL 
COMMANDS 


ORE CHEHD EHLOD Stntn BRE BtrED MeeNe GETED 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 


SWM2S5. 


SEC4. 


MOV150. 400. 
DFR362. 300. 


SECO 

MOV1i60. 390. 
DFR3S2. 310. 
MOV207. 370. 


SWM251. 


SEC1. 


XXX 


AED GRAPHICS 


ESC KEY 


HERE IS KEY 


SEC4. 


Move CAP to center of bax MOV254. 350. 
Draw blue circle, radius 6&0 DCL6O. 


Note: That no circle appears on 
the display because. The 
write mask is protecting 
the 100 = 4 base 10 color 
table address. 


Set color table to define color $5CT11.1.0. 0. 255. 
number lil base 10 = 1011 as pure 

blue. 

Set current color to 11 (blue). SEC11. 

Draw circle: radius 60. DCL6O. 


CAn erasable blue circle is 
drawn over the baxJ 


Leave interpreter, enter text XXX 

mode 

Type Letters in blue AED 
Re-enter the INTERPRETER mode ESC KEY 
Erase everything except the blue HERE IS KEY 
box. 

Prepare to erase the protected SWM255. 
blue box (form). 

Erase HERE IS KEY 


Done 


SWM- 3 


SHOE bad DYDD, OREN WHORE DINWD TUEDER OOLOG NOME UttRd REDDE SOURS CHRON GRADE TUES SPEDE BORE SPEER MINE BRETE WEEEd EMOTE CERTT HON COVED RpUNY SHEED Enis Sones COINS CERES 


CERES Sheens PRTRD SAREE GIAN 49Ee RE WEEEE AHNEY COGS WEEE CRIRE REIND GHEDE Eine nipEe ChNEd CE CORED CYOED Aint GeNEs ERBOD CONN EhETE Leen CHEE ENERO BONO? CERNE LeuTe 


PHRAR CERT CUTE PEEIA CRRTA GEE Y HOHE CONDE UEOME CUbEN COMI OTESO GIRLY OPEF IONE OEELe RUDE CONES HUDER CENT GEE EnetD BENE SEED teEeD qeE fumed GRIN theRE geeER aEguD 


PUIOe CONES FUNET WHET TRAER + roEe 100ds Sen EEE ODER HIFEY CONES CUDIY NERY HOTT Jeumh SED CUNEO Eben SedEe SIURD cemE C0EEE CORTS URES ataat Wet SateN eteD) eReeE CEEeD 


PURPOSE: 


The Set Zoom Register (SZR) command allows the user to set the X 
and ¥Y zoom registers independently. 


FORMAT: 
SZR option 1 option 2 
Where: 
option 1l and optien 2 are the horizontal and vertical zoom 
Values; respectively. (1*%16, o-type) 
USAGE: 


The SZR command is used to zoom simultaneously in both horizontal 
and vertical directions on the display screen. 


NOTES: 


The ranges of Option 1 and Option 2 are from {O01 to 14+. 


SZR-1 


EXAMPLE: Sie, 767 
Horizontally stretch a circle. 


| TERMINAL 
DESCRIPTION | COMMANDS 


Celne lve awed Mere OpEtE dEUS teNBNE BUbED CtnEn aeten ebete (ASCE Gteee BONNE CONTE COeDy ENTEH eeneR HeEEY 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 
SET ENCODING SENSDDDN 
Frase Screen ERS 

Move to (255,255) MOV25S. 255. 
Draw 100 pixel senete DCL1i00. 

Reset Origin BSO127. 107. 
Zoom in X direction SZR2. 1. 


only (2 times) 


SZR-2 


ARTY BOOT ANEOE HUES EEeR SUE ace DRIHE TUE Soned GOOD ARETE HObEd KetOY RemE Robey HPOLN TUES FTEEH GOEeE HTENE PEED MrERm HUTRE S1UYT Cort) 4EECS ROtHE COEwE QURSE CnETT 


SAARE FERND WDAEe HATER Ud EhIdd YREde TROL COEDS FEEDR EERE LEERY YON GEIT GROWS KeEwE SOTEE BHEEE SINS) UHUEE O8CEE HONE COWEN CRETE SOEIE GnERD RENTS LEDS B~OT EhteD CeeED 


CN CONS GOTOH AhERE UTOLD CUE BIDE BEGOD LED EER) ENON GONED RELI HOntY EOP HREID VATA ORAEY AteEe REND DENN BORED CHEER ENIe HWE COPhE Wadus SOME GrOTE steee SReRe 


ROMO COA HIEFD Rint EIS SEEN NOES Shedd CONEY VOdTe COThE GREER GORTR MONTE GREED ADED CRINE RLEEE Oud BAOPE StERS ENtEEE UPNEN SIDED HITE OFEES ORIEH ErOEe GeNCe Bone GavED 


PURPOSE: 
The Vertical Scroll Relative (VSR) command allows the user to set 


the vertical origin register relative to the current vertical origin 
register contents. Also see SVO command 


FORMAT: 


VIONT UNIT PRETS COPED CHET EtPE TONNE eETE HtERe OOOE GINEd WEES THEE Shite teETe 


sn DIRSe ERGER RET UEaeN SheDe SED GETEE ERD SRDEP saved ~WHENE SERIE Cue tS 


Where Option 1 is the y coordinate as a signed number. 
(-128 * 127, o-type) 
USAGE: 


The VSR command is used to set the vertical origin with respect 
to its present setting CNEW = OLD + dylJ. 


NOTE: 


The y coordinate may range from 0 to Sil on the AED 5i2 and O to 
1023 on the AED 767. 


VSR-1 


EXAMPLE: 


Draw a 100 pixel radius circle and with the VSR command, 


circle vertically. 


DESCRIPTION 

INITIALIZE TERMINAL 

SET ENCODING 

eiaze screen 

Move to (100, 200} 

Draw a circle, r = 100 


Scroll down 100 pixels 


TERMINAL 
COMMAND 


2erte Ceudt EOTEN FEOUE mbLEe CHEER CEEDe enpHr 


RESET RESET LOCAL 
ESC CAPS LOCK 


SEN3DDDN 


ERS 


— MOV1OO. 200. 


DCL100. 


VSR100. 


VSR-2 


move the 


SCUOS GENS EUTT QRRET SUEHT SERS BLEED GENE EHTEL EDEN SEOUE SOTRT SENT CAPES SERE> erEt edhe GtEbO HeEED EEL UERES GREED ENENS EVEt BOTY geen aoErd EPtOT MOTD eEOED COTER 


COOP CCEND CFES TIUSE GNNEE ces GEEKY CPWR SHUNT CREE GRETS DENTS BRETT GeHis HebeH GoRTe BEET) BOLE QUEUE BEDE CONEY URGED BIOEE SEOtD SHORE eneeE AERO C090 EUTWT CoEED GiEmE 


SOEEK GOONS CUNEO GUDND SERED ATIES VOTES DETR OREDD OFEEE TRUITT COUNT HERES OOLED HHDTE GREET OLHLE EEFER COUT GENES FENOY GURY SESD GrETT WEIEE amare BHAA SHED CEI BEbEd GREE 


OAS CeO Sma BEANE STEAD Sede BEDE HORid SHINE BRIS CNET CERO ERREE BURED LOCH nETeD GOURY FOU EIWES GORTE C0EbE HINTS LITE OEPUE BEES? gEety quINe SEDER GEneE QeuNe CoeHH 


PURPOSE: 
The Write Direct Into AOI (WDA) command writes image data into 
the pre-defined area of interest. Also see RDA command. 
FORMAT: 
WDA } 
USAGE: 


The WDA function initiates DMA transfer of words which are 2 
bytes each (14-bits). When in 2 pixels/word mode (bit 5 in the SUC 
command is on (1)), 2 pixel values are defined by each word sent during 
DMA. If bit 5S in the SUC command is off (0) then 1 pixel value/word is 
sent. 


WDA-1 


Seets Gwen TONDD sOtre ehOwe Yey Hehetn DEINE BUSY SOND CEtTH BHIyd SDewt GryET Maem DORIS Shar DAEED Odtet AOEDE EIOE GyERD aqeur GsOUL HhETe eEtED SeOue SHtED SRUNd GuEeD GheTT 


PONE CORES HODTO NOLS THOS LOSE AERTS FIERY SOLD Sl THUDT GEYER 4ERTD PORN CURIS seers DndeE BPETE DEER OPER HOUR GETED cetmE ATE bODE HEED SEEEE Shei GHEE? CndeE Chet 


CHF AEC AHODY FETUS WHET KODED OUTS AREND EUDET CODE 4007e GRREY EeDy SwHUT NEES enter ONEED BOUL) COUT OEtet BOMED SENSE BIDE ORTRE LETTY Ehes Wrest CeeTe GhENe CORED SOEm 


CmO EN STAN) BHOmY Rites COND Geney BHObS BETES BUTCH CORTE CONTE SEES CMNKE CEEDS CHINE Coty Sines BEUTE Str) COEEN EITiA SoOts EUR PHENO CUNY CotUn EET EONTe meres GENER CeNED 


PURPOSE: 


The Write Horizontal Scan/Non-AOTl 
terminal the color number for n pixels, 
located at CAP. Also see WHR command. 


(WHC) command writes to the 
beginning with the pixel 


FORMAT: 
WHC +: ni& colori Ccolore ... ECeolorn]] 
Where: 
nié (O°65535, o-type) is the number of pixels to be painted 
color (O%255, o-type) defines the sequence of colors to be 
paintedi one pixel per color. 
Ceolor] = ECcolori, color2,...colarnj] is the sequence. 
USAGE: 


This command starts with the CAP and paints up to 65,535 
pixels (approximately one fourth of a full Sie x Si2 screen). 
pixels will be painted one pixel per color for n pixels. 


(2##146-1) 
The 


WHC-1 


EXAMPLE: 


DESCRIPTION 
INITIALIZE TERMINAL 
SET ENCODING 
Erase Screen 


Set CAP ta top left 


zoom X = Y = 16 


Write 8 default colors 


WHC - 2 


TERMINAL 
COMMANDS 


ROUND WAEY GETE ETONR Cbete rhee Buse UND 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 
ERS 


MOV1. 482. (for 512) 
MOV1. 574. (for 767) 


SZR16. 16. 


WHC8.0.1.2.3.4. 5. 6. 7. 


CARES CNERE Sheers ARETE 20008 Cont G0bn HATED THEEY DO~EE SEELE SRETE GENET SRdED UheNN aEERs STEW taeUE COANE Sine THEE GEE EEEHtS SONET EUOED SEmM SbETe aItE NitG! Sueur eoEEE 


CAEP CONES SURES CUED BOTS) OEGre RENEE SEEEE ERROR HERTS EHUSD BHOrs Rinse URINE CHEDS adOtE CURED TEDH SO0e TRECS EWU eomee euTen Ether GO—TR Cane hens aboTS UTTER fENes BNOUE 


FUNCTION CODES 
WHR arnnnnnnn nen erento WHR 


Raw CLUES GPLND RCN BORON QEETE HSER GNPAD COETY VSEEE TUNES SPSeE BEREE SUCTH WHORD medy apBED FINN BIOL SERED EMIT ehREe edN Chest See? EdMEE SLEEP GEteR CORI CEUED SteND 


REE ENED GONEE GEESE ENIER GETS WItED FEEED GET HOETD TESLA EDEL QONES CRbED TDERS eHEE Wsnee HOMA CHOY FUSED EEE CURED CEST BENE IONtD ERDES CRIED AatWE GlONt Gened woNtD 


PURPOSE: 


The Write Horizontal Runs (WHR) command writes a sequence of runs. 
Each run is an instruction to the terminal to paint n pixels of color 
beginning with the CAP and proceeding horizontally to the right, to 
the border of the previously established AQT. When reaching the right 
edge of AOI, the run will automatically return to the opposite edge and 
jump to the next appropriate scan line. This process will continue 
within the AOI until a terminating O is received. Also see the RHR 
and WHU commands. 


FORMAT: 
WHR i ¢(n color? O 
Where: 
n (O*°255, o-type) is the number of pixels to be written in 
the following color 
color (O%255, o-type) is the color table address for each 
run. 
0 is a terminating zero. 
USAGE: 


This WHR command is used only in connection with a previously 
defined Area of Interest (AQT). It minimizes the host overhead in 
transmitting image data to the terminal by allowing the user to paint 
contigious pixels of the same color with only 2 parameters. 


WHR- 1 


NOTES: 


A 


EXAMPLE: 


If the AOI is overflowed by commands to draw excess pixels, 
the terminal will stop writing but continues to accept bytes 
until receipt of the terminating zero. 


The WHR command paints pixels in the direction the AOI was 
defined. (see DAI) 


TERMINAL 
DESCRIPTION COMMANDS 


PHORS TORHE NEHER MOLT BDOUD SOD oNdeD REND steED EPEne OgNED Cutan tI ubted Redne semen deem Goes enteD 


RESET RESET LOCAL ESC 


INITIALIZE TERMINAL CAPS LOCK 

SET ENCODING SEN3SDDDN 

Zoom X = ¥ = 16 SZRié6. 16. 

Move Origin (249. 260) — BS0249. 240. 

Move to lower left of screen MOV250. 250. 

Define Area of Interest to 

upper right corner DAT265. 252. 

Write series of color runs WHRS. 1.7.2.1. 4. 
7.4.2.3. 8. 3. 
8.5.5.6. 3. 1.0. 


OPPOSITE CORNER 


OF AOI 
Magenta 8 of $ Cyan 5 of 6 Red 3 of 1 
Blue 7 of 4 Yellow 2 of 3 Yellow 8 of 3 
Red Cap 8 of 1 Green 7 of 2 Blue 1 of 4 


WHR- 2 


Gane GOES GIES SHINS SERRE SHOPS Lents HEETR EOI I rutt HOOT GHEE ERTS EEDES HOLSE weTee GREET EIDE SEPUD COEbE EDEN NEEDY ENETD GeNEE STTEN Sends Spies endeD CORY GEREN Sheet 


SEE? WIOSE SELON FORET BEDE Rete ErOEt COED CONEY SoEw? Sete EEEET SWUET SHEHR ALE eceue Frtcs UHNSD FETE? CIES OTEEE ERERE HREDH BetET URE esuRe FUE EETSN EEAGO GEEED SEOEE 


FUNCTION CODES 


WHS POOR COLER FRSTE WEEK TEED Sreet RATtD NEREE TT COSPH EET Y ebREt CONDE SNPSS GIPTE gpeee Stems CONTE EROTY SOPSR TEETH SERED Ortwe EYTTD GHEE mene. HOME <OmnP EEGEY CaB~R GONDD WHS 


3 CHARS ASCI!YT DECIMAL OCTAL HEX 


CURIS Soe MOTE GONHe SHOUT Cases SHETe GENEL GUTS edute BOIVD SERRE REDD UOTE CROP e4INe BIEDE DANSE EFOSE EOUD SOREL Gee ERTSD GENTS TORT eure sense wre Erdes ebeee EmbOF 


ARNG TONED CHUNG GUDTD Caden GENde FETE CIETY GOERS CHOU EREET CBEEt OBMES EEeET DEPTS CEET COONS GOREE DUTY SEUSD Memes GEEDH OOTEd GODT Getem eEIER EEEES EOE GutEE syeeD 


PURPOSE: 

The Write Horizontal Scan (WHS) command is used to fill the entire 
area of interest by defining each pixel. The area of interest must be 
defined before this command 15 issued. (See DAI) 

FORMAT: 


Gee ONES ETT CHEE FEUNA FORE) DERE ONEh OOERE THOSE SHEDR FDEP TORS COTET IEE ordi REND GUEST BAAD) HOS eegns Sones HEDET BEETS eee 


WHS bytel, byted,.. byteN 


ia fae eA CaO She ia. Rea tre Past eat hte 
Where; 


bytel.. byteN are pixel values to be filled - 
N=CIX1I~-ITX2+1)#¢C¢1TY1-LY2+1 > 


where IXi, IX2. IY1, IY2 are assumed as the values used 
when defining the area of interest as shown: 


MOVIXI, T¥1, TY1 
DATIX2, IY2 


USAGE: 


The WHS command starts filling the area of interest from the Current 
Access Position (CAP) to the corner which is diagonal to the corner defined 
at the Define Area of Interest (DAI) command. It completes filling at the 
corner defined by the DAI. 


The terminal “waits" for all sequential pixel data to be sent before filling 
the entire area of interest. Therefore, have a predetermined set area of in- 


terest ready to be filled. The CAP is updated on the corner defined by the 
DAI command when it is completed. 


WHS - 1 


EXAMPLE: 


DESCRIPTION 


GRETD SEUSS Ener SHEE seNEG NEES EHOW O0REE MRES GOtEH eoEeD 


INITIALIZE TERMINAL 


SET ENCODING 


Move to £100, 100} 


Define Area of Interest 


Fill pixels defined 


Betas teers Venn? EER GREET eotes 


2 CFR Bare HEGRE PAS ef 


TERMINAL 
COMMANDS 


Abed CRETE GoNbe COEEN YEdEn GetDR ERATE CIES 


RESET RESET LOCAL 
ESC CAPS LOCK 


SENSDDDN 
MOVIOO. 100. 
DATIOS. 102. 


WHS1.1.2.1.2.2.2.2.3.39.3.9.4.4.4. 4. 


(103,103) End Point 


(100,100) Starting Point 


WHS - 2 


POS SMe BET BARRE SwONT RTE ETT GFT SEER C2ERO GRDNE BORED ONAGL SENES COE EINE sie SCERD Gite SUEDE mires Wms eateE NeeT tLty Some enned guten GETet ChewH epITe 


GAEDE GREED SPREE Sten KETO GRERD WitEt EDETE HUEEE GOEUT TONE SERED BNEW! OFERS Ene HTEDS sees QISTL EESTT GdIER CRUDE BENSE qESeE SERED FhDee VebES OOOH GROTD CrEey Bhere WURee 


WHU == eet Sees WHU 


SUEAP CARN SOOAY SEbes SREEE Cutan Fs AHEDH CONES PEER DOTEE OROE DEDET Puta BENDS agEtD HENO CEShe CHTES SheLe ETbRY wEarY EbED BdrED CUBED GEERe ERASE 4750s SON ChORD CEE 


PURPOSE: 


The Write Horizontal Runs Alternate (WHU) command is similar to 
WHR in that they both “write horizontal runs" of pixels of the same 
color. WHU, however: does not utilize an AQI in which to perform. 
Also see the RHR and WHR commands. 


FORMAT: 


AE OAT AOEE CFDPE ROUEN OPEL SII Hy GO8s MASAT Sr PEN KONE SPHEE VOLT ORTER SRND COGEE SaEUT CURE ESUSL atEEe CLES Seven nem apree 


OOS eeahe OILY nbMAE CORE GUNES FOCEH WEdIAT LEED OLEHy HOLES SRE GEES PRL GUEST FOIE GENET METED CONTE Ente BETP GOI) quent etOwE 


EN tees GOH s SAE OETEH DERE FOHD GETEE BEOTD EFOLS FRIES GREMD TEMS COREE SPEEY BRET GENES BEECH SINE GUE Shown eaime Gene Oomny 


b. WHU [C255 n colord 


Pend Gude MERE BONDE OHI BEODD WHOM QhEe EIBTY HOLES CREAR SEOuR COC CURED ROTEL BALD HOOT BRaEE HET) SMAPS TIO onze Pr GiON 


Abad GutTe HEEL? OPEKK COIS CRbaD TEENA EOREY BEETT DEKE URGED GED TEETH HEtE FOUND S0Emn SHOE HOURLY GRID GENES FOI Onaen ARTSY GUNES SHEER DOWEL TIEN QENOD Emohe Di~e GENT chee OnDOn SEP) GEEED ERED) SHES HETN SEED ERED MeTET Capa GeEEY Gheun GONee Chere CPOED QED eE RERwO EEus URERE 


AUEEE AEH MONEE AEDED 1606+ OPIHE SORT SONLK VEE CHEER UOTRE HOEET UNE RODD UBTEE SEEEH ERED BEEOD UHETY EEESA CORUM 008d Eobte EEEER OPES OSERE OPENS 4H00N HHEND SHOND HHNSe 40Gen HELEe ShOt FREES CHESS COUEE CRED GREEN EROTE SFETE Sonte S8ERS HELA Otte GREEN tIDEH Soniy cone atDnD 


a. length (1%254, o-type) specifies the run length in 
pixels 


color (O%255, o-type) is the color table address for 
those pixels 
Where: 


b. n €1%255; o-type) specifies the number of color 
table address that follow 


color (O%255, oa-type) is the color table addresses 
for n number of consecutive pixels 


WHU- 1 


USAGE: 


Cambining formats a) and b?) will provide the facility to intermix 
Sequences of single pixels of multiple colors with multiple pixels of 
the same color. 


EXAMPLE: 


TERMINAL 
DESCRIPTION COMMANDS 


COirin SOHO Aeked GOWED SURE SRNSy EEEae EmiNe anne BawKd GONED (RAEN CERN -AOREY OR CEE LEtOD Med ante CURED 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 

SET ENCODING SEN3SDDDN 

paint 14 pixels in yellow WHU1L6. 3. 0. 

starting at CAP 

paint 16 pixels of yellow WHUIS. 3.8.1. 0. 
followed by 8 pixels of red 

paint 16 pixels of yellow, WHU 16.3. 255. 10. 
followed by an assortment 1.7.1.4. 7.1.4. 7.1.1.9. 


of 10 pixels consisting of 
red, white, and blue colors 


WHU - 2 


OPER SAGEe OHEDE aEERE 4O4S4 pOEAE eETEe BITES SOEVE Hendd SECTS BERET METER PINES EEEES ROETE SiENE THEM Silber F540T DEORE OhetE CORED SORE HHOER SOROR CHEN MDE ShEPe SDEDD 
OR GREER MOTD CONTE ONE Dcebe SENSE SOT SOPUR SHNKA SEES OtErt GENED BOWES HOdAE Ete, CADTD FRIED SOREE SET GOERS SHEN® TEESE DETVE MOSES Eder EONOe CIEE StNES aeEPR 

WIP ROPES EUrEN ShUbe SOS Bend Gooey MAES DOOUD ORETE SHOTD ORELY Cepes LeOTE Bburs 4190U cone THDAE 20008 SrHbE RENEE GRIND ieee WEENe BHOrE GHIte abeED Keke awe NEES RENEE BOtET WIP 
MOOS WETS OHFTE GHORO SESS EtG COUDE CETEE CHES SUOTE SENSE BARED CEDTD OUIEK BERET GONE ehnee AEEIY WEEE SOdne S6btu SaEUD JOULES ebro? HEROD SEbe CEOs ORbED OnEDy BHEtE CURED 


CORRE GHOSE FURIE BODRE HERS euEmE BevdE QHROD GREER GEES enETE CRERE EMEPE CONTE HEPEH pwbnd GREES COETE FENEY SENSE BITS EREED PONED GOPED HETTS GdEED KOens BuERD RENEE eqntG CUD 


PURPOSE: 


The Write Incremental Plot (WIP) command combines the MOV and WPX 
Functions. The command causes a pixel at the initial CAP to be painted, 
then the CAP to be moved to an adjacent pixel in the specified direction. 
This pixel is then painted and the CAP moved to an adjacent pixel in a 
specified direction. This sequence may be continued to a maximum of 
65,936 points. Also see WMP command. 


FORMAT: 


PUNES CUTE PRONE Tbe EET torrie GRID WERE FOYT BiOES REOER soNUE SeETE arene SHOES GeNte ChEND 


PEEP HERE VEmeY ONG MOE REESE BEERS SEE QENED Orde SODee SELES euCEt Heme OtRER EREwE GREER 


Where: 


nié (1%65535, o-type) is a 16 bit (2 byte) operand 
indicating the total number of pixels to be drawn 


byte (0°98, o-type) is the incremental movement encoding: 
two G-bit direction codes per byte: 


DIRECTION 
CODES 


WIP-1 


USAGE: 


This command allows the user to write a large number of contiguous 
but not necessarily linear pixels (as in a data curve? with a minimal 
number of transmitted bytes. 


EXAMPLE: 


Use the WIP command to draw the star pattern shown on the following 
page. 
The required terminal command is: 


RESET RESET LOCAL 
ESC CAPS LOCK 


SECY. MOVESS. 245. 
WIP24. 40.6.0. 45. 59. 36. 41. 24. 0. 28. 364. O. 


Activate the cursor and place over the pixel pattern. Depress zoom 
in key several times and deactivate cursor. 


WIP-2 


DIRECTION 
CODE PAIRS 


BYTE CONSTRUCTION 


COUPLET 


WIP-3 


r= [2 [| escrine 


DEC IMAL 
VALUE 


40 


BYTE 
NUMBER 


1 


yy 
i—_ 


OJ 


10 


ij 


3 CHARS ASCII DECIMAL OCTAL HEX 


SREE CATER MEDER BtINS THDdE Comms aTEND TEED GONE? BETES BESTT EWES BONS SYD FOREX eden towre EDEDE AODUH GEEER BHFEE Eeben eHIUTE CONES OETIM sents HEERR EEEYS OLN HENS CONEY 


PURPOSE : 


The Write Multiple (isolated) Pixels (WMP) command allows one 
command with an extended argument: do the work of several pairs of MOV 
and WPX commands. Also see the WIP command. 


FORMAT: 


WOES TONED HUEY CEENE Coren CdERs TEEOS Chate GINES BEETS THERE HUMtS INERS Guns UEtEs Cute GRAOr 


WMP i€dx dydJ 


OO CEI HIND wevee HOOD OLE HELTER SURE RODE GREMn COMED GRdeE HORE OREEE GuEyH CEM GH 


Where: 


dx/dy (-127%128, o-type) are the offsets from the CAP at which 


the pixel will be painted. CAP is then 
incremented by dx and dy. Function 
terminates when dx = dy = O. 


NOTES: 


1. Pixels are drawn in current color. 


WMP - 1 


EXAMPLE: 


Color red the pixels at the center and corners of a square, 100 
pixels on a side and centered at {255, 242}. See MVR and WPX for 
alternate programming. 


TERMINAL 
DESCRIPTION COMMANDS 


POPES NF COTE Be bwOtt SOIEe BERNE WELT. eons RORPY Gxt SROes maT OhdEe eEEH> DEERE COIES ORNOE BREE 


RESET RESET LOCAL 


INITIALIZE TERMINAL ESC CAPS LOCK 

SET ENCODING SENSDDDN 

Move CAP to {255, 242}, MOVESS. 242. 
mid-scTreen. 

Draw a five pixel image WMP SO. 50. 

and return CAP to ... 9. -100... 

(255, 242+. ... 0, 100. 50. -50. 0. O. 


WMP - 2 


CES HERE LOETE ERENT -AAmDD tohoen DEERE POSEN NOME SeEH TET! GREELY FeTREE ANWEP BCE KET PrETh LEI FODLE FOES SOtUE GatD HNET BHRO bELDS EEEE CHORD PETER ANIC teEeD CUTER 

PSD SOROS PUTS SENLE WHEE ROnbd Dt UOTE ARIES WHDED CM oes CREE GECED SUEES THOES HEERE HERD HNpET SORE SOERR CORES UEtey IEDs DEURY UPIOD Peete Pei GOERS timed MNES CeD 

WPxX MGT RESTS SOTNE S4EAE CIEE MLE tereD WERE MOTE DNsed COTY COTE Chins DCKEE OUDIT RERLG EWR SHOUD Seine (EEd MEEER BEER FURIR SmEEE cANhe GObH) QENTE SONY NOINE eoeEY a>eEH WPX 
CAUed SURED G2OLE AEDES NERF deude KEVEH GIONS LONE Cinee SdTUR HENS HONEY TEEe FETE GONES OTE COREE OOO EEDER DERN wUTED VEREE 46008 AUTON RAID tePEN OOORe NONDD SaNeT HpEte 


meen EGOT VETTE STEED ENIDE Shots BIRD CHES ODES Shen OHEEY Keen SOURS TEIEH HERE LEHI StSED HEEET HPKEE EEL AOE BERG EoNEe EOPRD FOIE DOESN SHEED UOtD wONNe dotme COnEe 


PURPOSE: 


The Write Pixel (WPX) command is used to change the color of the 
pixel at the CAP to the specified color. See WMP command. 


FORMAT: 


AOR TUS SUELO O80F9 FOWr BCLs BEDE ETUEE sens SOND enatt EneES 


SOO see We Shen Beet +08nE sereT GEESE eNeEE Gunn GHEY SEmiE SEtwe 


Where color is the color table address of the specified 
color (0 ™ 255, o-tupe}. 


USAGE: 

To produce an element of an image, the pixel would be changed 
from the background color (or from a previous foreground image color), 
while to erase an element the change would be to the background color. 

WPX 15 sometimes used to place visible but unobtrusive location 


markers on the display, particularly if image construction is being 
done through the keyboard and zoom ar pan are to be used. 


NOTES: 


Execution of this command does not change the current color 
(see SEC). 


WPX-1 


EXAMPLE: 


DESCRIPTION 


Oni AEN GEE TI LOReR MAbRE ERNE ShrTK GeRED Senee OPENS 


INITIALIZE TERMINAL 
SET ENCODING 


Move CAP to {255, 241}. 
center of display, and 
zoom x = y = 16. 


Write pixel to color 
No. 1, RED 


Change pixel ta color 
No. 2, GREEN 


Change pixel to color 
Na. @. BLACK the back- 
ground color - thereby 
erasing it. 


WPX-2 


TERMINAL 
COMMANDS 


APtte GHe HONE TUNED eEENY ERED ohn ERGOT 


RESET RESET LOCAL 
ESC CAPS LOCK 


SEN3DDDN 
MOV255. 241. 
BS0240. 255. 
STR16. 16. 
WPX1. 

WPX2. 

WP XO. 


tee CHa OUOET TLRS SENTE BYE Herth ETEEE ROE STUN DONE ShOLE BERNE DEIDE Pith) atue eeey STEWD CEtee GRtEE Thiny PEbTe meld BREED VHLD RARE ome SEES OUEOs HEENS CmebE 


60D SNA HONE EAD CLOts Ohaae BIEOD BONED OUEIE ETHER PEND GReRE DEMIR ELE HOEES GEtte BIORY Kitty DELS CORED COURT Greee BREESE GOTEE SEER Gasem 4EELe GEETE Cute Anon COURS 


COO4Y CLES DETER EOVOH CUPHS BON De HOtEE EPID CUTIE BEY EHUUE GAEDE SOOKE GXNRE CRATE ANELY HHEEE CENET TEASE OREO ERLE GOERS OEE CRIED GLP) eREUy CONEY ORHt wtede SeNTE OREUD 


PES CLEOE EREWD SOUDY LENT CRiud ErdEy ORAEH GRID FRED ORT ROOHE FOE) DERE WED Kaveh FHhbn SEINE SHON ROPES COREE CnERS UORED Ofte Stree ar8Eb edEed Seren CENE emERe CONES 


PURPOSE: 
The Write Raster Direct (WRD) command commences host to terminal 
DVMA data transfer. Host is writing to “the terminal". 
FORMAT - 
WRD 
USAGE: 


The WRD command can be issued only from the host device and for 
transferring pixel values, beginning at CAP and proceeding sequentially 
through n pixels defined by the word count and address register. 


WRD-1 


SAAD ORD RONET GORD HESS BETy On THEE ERP BARE CES BRHF ORNEH TObbs Quer Meuse ematY BRRbD 8PE1d SHUEY ate EneeE UntEE SEH OEbEn Spit Jenne Thdes UOERe GeIEY SOURS 

Satire Ree UO EHO COWEN ery KEL K BUEO ROME SENOS URDET GEE BOERS CREED CEinE 4E1RE WOthn COfEd ChOLU FITION MEPS SEERe wEtmS HEAT Cures DaEre HoiTD B6IRe Chuee GREE QUNED 
FUNCTION CODES 

POA GO) CLIOT URINE ERNED WEN HONS SiREY SHE SORGe HOUT Tieind OTIRN GUNES SONTY Mince {amey Abed bUVEE Chins MELD UiHIN VERE OStT? Tantw ChEcr Cede AOOmt BONED QuEE BINED 


COREY ONSEN YORE BERIT METS BOH4y DiNOW Were EOPSH GibON UODON UeEEE HOURE Eth) HUEMD SRE HERI GORY BONED ADEE CREW ERE EY BEER WEEN CO BELLE METS ETEED GYEED GpETe cuNeH 


PURPOSE: 


The Write Special Font (WSF) command writes, at the previously 
established CAP. the special symbol/character labelled by code. and 
then moves the CAP by the relative increment dx/i, dy/ili writes the 
symbol labelled code/e2; moves the CAP; etc. 


FORMAT : 
WSF (code dx dy? O.| 
Where 
code is the character descriptor (1 * 255 o type); 
dx/dy, is the relative move of the CAP Efrom 
CAP to (CAP + dx,dy)J (-128 * 127, o-type). 
O signifies command string terminator. 
USAGE: 


WSF allows easy access (Cone keystroke with keyboard entry) to 
pre-programmed (by DSF command) characters or symbols which are 
written repeatedly. 


WSF-1 


MES EGET CEEER CLONE OBAEE FEEE! BEDDL BPCTY UNTNS RETHS ENTE! EDIEE COEDS CODEE ORDH) BONER eRPES CHOY RESUS GREED OEE GELEH EEDED GHEY FERNS DEES? PHOT Bade GEPOn ERNED eREEe 


22OPF CORED CUENE GROWS SUNET SHOE KOUTs GHETH GOT SENSED BEETE BENE) FERED DHE GREET eee HEDEL SENDS GwtEt SETS EPEHP Caste RENEE BONDE COTE SURE OEM GEELe weITt ERETe abEN) 


FUNCTION CODES 
ON we - XCD 
3 CHARS ASCII DECIMAL OCTAL HEX 


COMER GUOEE AREER HEN BATES BONE. BENUD OEDEE METIS GEOR HLEDS GOURD HOTU GIRED GENIN GDTES GOwds GDR C8500 Dhue ORDA SONA EEEET HEEFT RYOTE Geen WERED BALE Hetu BOwed GEE 


POO? GULED GIOTD CORES CETTE OHOLS TncTe GION BOMWY ORETY OUNCE GOUEH GEEt SeNET UROD URLET EIU s CHEE HEMET RENT HHEIED Reve GUERN DIVEY SHITE SOnT LOTT EREL FORDE CODED CREAT 


FURPOSE: 


The Exit Command DMA C¢CXCD) is used to exit from command DMA mode 
which was initiated by the SCD command. 


FORMAT : 


wees Tit cstne aonne 4r0ed 


(bee enh penee reas em 


XCD-1 


APPLICABLE ON AED 767 ONLY 


ORE PEPE FREE DONOR RET Mal, wLED OOTHA UDULY BORNE CHUED HELLS WHORE BULS BETEW HenS WEEES HEPK LEDS FOI? PNEED Cured RENEE SOMES Binh Games INES seme eeTes OORRS COED 


enter eXTenDed command mode 


Mane CeWhD WEEN SLE BEREY Lunde PHOInd BORED SHE wieaE EIEN DandE SOEND ORENE TYRES Utes GeRNY BON We ESEOR MET SemeE SE GER SOE) Sele COTY CUNT atEte Smet Orne euteR 


FUNCTION CODES 
XTD coalananshaiienanneetaabentantentnataiientaakentankentaatenmataeateetentunentententembanteed XTD 


ORCAS SORE GUE THERE SHNE HElEN OREEE CPURY TUDES GREhD WHEY POWED ENED SAUDE GROIN srdED SOvie Cu DIE Eeebe APEDE BHDOS arene dete ‘PIIaG DELNR GhITE SOUT] BHO NEtew ESeRS CoOUT 
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PURPOSE: 
The Enter Extended Command Mode (XTD) command allows the user to. 


issue the one character command form for certain commands when only 
f bit data is available. 


FORMAT: 


eee eoeMy EDIE wows eweme 


OTR Shtwr ate eoete URODE 


USAGE: 


| The XTD command is used only in the single character encoding 
mode (see SEN command), to prefix certain commands. These commands 
are designated in the Notes section of each command description, and 
include the following: | 


AAV | BLG DSP 
ELP ETP LAT 
MAR RCT STP 


STW 


NOTES: 
1. The XTD as a single character, +, command must be issued each 


time certain single character commands requiring it are used. 
(AED 767 only). 
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